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SUMMARY

The Department of Water Resources of new projects to improve the Delta
proposes to instal! four additional fishery to compensate for fish that
pumping units at the Harvey O. Banks would have been in the estuary if
Delta Pumping Plant, ~nich now has seven the pumping plant had not been con-
pumping units installed. The additional structed. Also included is ongoing
pumps will require 5 years for manufac- annual mitigation for future Banks
turing and installation. The pumping Pumping Plant exports. Other mitiga-
plant and Clifton Court Forebay, tion options could use the operational
facilities of the State Water Project, flexibility of the additional pumps to
are located at the beginning of the reduce fish impacts by reducing the
California Aqueduct and divert water power and water delivery reliability
from the Sacramento-San Joaquin Delta. advantages of the additional pumps.

This Final Environmental Impact Report ° The improved operational capability of
provides information for the public, the additional would improvepumps
government agencies, and decision makers project electrical load management to
in the Department of Water Resources allow more off-peak operations. This
about the potential significant is consistent with long-range Depart-
environmental effects of operating the ment energy programs to reduce costs,
additional pumping units. In addition, better utilize the capacity of exist-
this report identifies alternatives and ing power generating facilities, and
possible ways to reduce or avoid avoid inefficient, wasteful, or
possible environmental damage, unnecessary energy consumption. This

can delay construction of future power
Summary points of the report are: generating facilities.

° Operations with the added pumps ° The additional pumps can increase the
include limits on State Water Project reliability of project water supply
diversions to historical levels on deliveries to partially offset the
export operations in most months, frequency and severity of project

shortages from: (I) lost supplies due
° Operations with the additional pumps to upstream development, (2) lost

can shift some project exports away ’Colorado River supplies due to the
from summer months of high fish Arizona Project, and (3) increasing
abundance toward winter months of low service area urban demands in excess
abundance and reduce existing fish of supplies after conservation
impacts for many species, including efforts.
striped bass. However, salmon impacts
would increase significantly and would ° The additional pumps could eliminate
be compensated with the preferred outage problems that arise due to
mitigation option, emergencies, and thi~ could save up

to 15,000 acre-feet per week if the
° The preferred mitigation, an agreement outage corresponded to a critical

for the preservation of fish at Banks time when supplies would not be
Pumping Plant, would provide mitiga- recoverable.
tion for more than the incremental
impacts caused by the pumps. It ° Under the preferred operation, the net
includes State Water Project funding benefits are greatest for the alterna-
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tive of four additional pumping units, ° Direct fish impact calculations with

showing economic justification estimates for predation, handling and

independent of future project hauling, and losses of eggs and
deve io pment. I arv ae.

° Many factors were investigated, and ° Discussions to describe water
except for impacts on salmon, which resources planning activities and

would be compensated with the pre- their relationship to the additional
ferred mitigation options, effects pumps.
were judged not significant. Scien-
tific information was not sufficient ° Reevaluation of economics to account
to fully determine overall effects on for increased Department of Water
fish food supply and on San Francisco Resources experience operating as an

Bay. Studies funded by the State independent utility.
Water Project continue to investigate
potential impacts. Service area and Discussions in this report focus on the
cumulative impacts could be signifi- project, alternatives, economic evalua-

cant in some areas, and measures are tion, environmental evaluation, and
available to mitigate such potential mitigation measures.

impacts.
The purpose of the additional pumping

A Notice of Determination document to be units is to provide the State Water

filed with the State Office of Planning Project with lower power costs, standby
and Research will specify final deter- pumping capacity, and increased
minations by the Department of Water reliability of project water supply
Resources for the project. This notice, deliveries. Alternative methods of
with the Final Environmental Impact operation for the additional pumps were
Report, will explain the reasons and the evaluated, and the preferred alternative

manner in which the Department approved is to operate the Harvey O. Banks Delta
the project and will meet the basic Pumping Plant to constraining criteria

purposes of the California Environmental set forth in U. S. Army Corps of
Quality Act. Engineers Public Notice 5820A, Amended,

dated October 1981. Operations will

Input from various governmental and also meet protective water right
private entities was used to prepare standards set by the State Water
this report. A draft environmental Resources Control Board.
impact report on this project was dis-
tributed in November 1982, and written The four additional pumps would increase

comments were received from 30 Federal, Banks Pumping Plant export capacity from
State, and local agencies; 8 environmen- 6,400 cubic feet per second to the State
tal groups; and 3 individuals. In Water Project aqueduct capacity of

February 1983, a public hearing was 10,300 cubic feet per second. However,

held; Ii individuals testified, the Corps’ constraining criteria will
restrict Delta diversions to historical

Comments on the draft report led to limits except in winter. In winter
changes for this final report, including months when the San Joaquin River flows
updating: are high, increased exports are allowed.

Under this preferred method of opera-
° Statewide project operation studies tion, the Corps of Engineers determined

using recent water resources planning that there was no increased effect on
assumptions and a more efficient the navigable capacity of Delta water-
operation of the State Water Project ways and, therefore, no Federal regula-

for diversion of unregulated flows, tory permit for navigation is required.
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However, the Corps of Engineers will is difficult to predict. Although it is
monitor operations when the four addi- likely that the additional pumps even-
tional pumps are installed, and may take tually will be operated in conjunction
other action, if needed. This decision with future project facilities, the
was upheld by the U. S. District Court decision on proceeding with the addi-
in December 1982. tional pumps needs to account for

potential delays by considering economic
Channel hydraulic constraints and San justification and environmental impacts
Joaquin River inflow constraints will of the pumps independent of future water
limit the average winter period monthly resource development. Evaluation of
export rates nearly all the time to less the preferred alternative showed that,
than 10,300 cubic feet per second with without future development and with
current project facilities and four constrained operations, the pumps can
additional pumps. Hydraulic constraints provide economic benefits above costs
consist of southern Delta channel size and some environmental advantages due to
and Clifton Court Forebay inlet and more favorable export patterns without
volume capacity. Even assuming no reliance on any particular future proj-
hydraulic constraints for the preferred ect facility or expanded operations.
operation, winter exports could reach
10,300 cubic feet per second less than The power cost savings and benefits of
1 percent of the time because of the low increased reliability of project water
frequency of occurrence of high San supply deliveries for the additional
Joaquin River inflow conditions, pumps with the preferred operations and

existing project facilities are the main
Installation and operation of the four factors contributing to a favorable
additional pumps according to the benefit/cost ratio. The preferred
preferred alternative provides benefits alternative includes mitigation measures
that justify the project even if the for the effects of the additional pumps
pumps are never used to their full as well as added measures to mitigate
capacity. However, action taken in impacts of the existing pumps and
connection with this environmental measures for fish that would have been
document to install and operate four in the estuary if Banks Pumping Plant
additional pumps according to the Corps had not been constructed. In addition
constraints should not be interpreted as to this mitigation, operations under the
precluding the Department of Water preferred alternative would shift
Resources from future action to operate exports toward winter months of low fish
the plant without such constraints. Use abundance and away from summer months of
of the pumps, in the future, for more high abundance, resulting in a reduction
deliveries without the Corps constraints of fish entrainment losses for many
will require environmental review and species, including striped bass.
documentation pursuant to the California
Environmental Quality Act and National Alternatives to the preferred project in
Environmental Policy Act as well as this report include alternative opera-
consideration of the Corps of Engineers tional plans and water supply and demand

This would allow the reduction alternatives. Also includedpermit process.
State Water Project to further increase is a no-project alternative, which in-
pumping in the winter months for filling volves operation of the existing plant
offstream storage reservoirs and ground with no additional pumps. The investi-
water basins south of the Delta. gation of alternative operational plans

cons idered :
Planning activities related to the Delta
are complex; therefore, implementation ° Different combinations of pump
of specific long-range planning measures installations.

v
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° Different monthly maximum export found to be economically justified. Net
levels, annual benefits ranged from $3.9 million

to $47.7 million, with those for the
° Different operating criteria, preferred alternative at $23.6 million.

including operation with and without Major benefits for the preferred alter-
the Corps’ constraining criteria, native include an annual power cost

savings of about $13 million and about
This final report discusses water con- 60,000 acre-feet of State Water Project
servation in connection with many areas, firm yield to increase reliability and
Project operation studies include con- offset a portion of future project yield
servation and other water management reductions from upstream use. The
measures such as waste water reclamation capital cost of the four additional
to reduce project demands consistent pumps would be about $46 million.
with contractor requests and consistent
with the Urban Water Management Planning Environmental impacts of the proposed
Act of 1983. Water conservation additional pumps were evaluated for
planning projects account for a major construction activity, San Francisco Bay
portion of the reduction of project and the Sacramento-San Joaquin Delta,
demands of about 250,000 acre-feet per State Water Project service areas,
year by the early 1990s. Conservation energy use, and cumulative impacts. In
is discussed in connection with many areas, impacts were judged to be
mitigation options, and extraordinary insignificant.
conservation measures were considered
in water supply and demand reduction Incremental effects of the additional
alternatives. Also, water conservation pumps on important factors such as Delta
is a part of the Department’s long-range outflow, State Water Project exports,
energy programs for efficient and Bay-Delta fish needs, and growth induc-
environmentally sensitive energy use. ing impacts would be relatively small in

comparison to overall conditions with
Water supply and extraordinary demand the existing seven pumps at Banks
reduction alternatives evaluated in this Pumping Plant. For example, the new
report could provide alternatives to the pumps would increase total average
yield benefits of the additional pumps ; annual exports by 0.7 percent and
however, those alternatives could not decrease average annual outflows by
duplicate the operational advantages of 0.4 percent for conditions during the
the pumps for power cost savings and early 1990s.
standby pumping capacity. While the
demand reduction alternatives are the Impacts on Bay-Delta fish were evaluated
least costly of the alternatives, they according to general and direct impacts.
would not substitute for the pumps General fish impact assessments were
because, under the study assumptions, mainly qualitative, considering factors
both demand reductions and the pumps such as:
would be needed to balance service area
needs and supplies. The water supply ° Through-Delta flows.
and demand reduction alternatives were ° Monthly export and outflow changes.
used to compare unit yield costs to ° Food sources.
those of the alternative operational ° Salinity gradients.
plans with the additional pumps and
provided the basis for defining the Direct fish impacts consider losses at
municipal and industrial yield benefits the Delta complex, which includes the
of the additional pumps in the economic Banks Pumping Plant, Clifton Court
evaluation. Forebay, and the John E. Skinner Delta

Fish Protective Facility. Such impacts
All the alternative operational plans include losses at the fish screens,
with the additional pumping units were handling and hauling, predation in
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Court Forebay, losses of preferred mitigation theClifton and The with
entrained eggs and larvae, additional pumps is an agreement between

the Department of Water Resources and
These direct impacts do not correlate the Department of Fish and Game for
directly to total Bay-Delta impacts preservation of fish at Banks Pumping
because of many complex factors, Plant. This agreement, being negotiated
including normal fish losses at various with the assistance of fishery interest
life cycle stages, groups and the State Water Project

contractors, would include provisions
A significant incremental direct impact for mitigating the additional pumps and
was determined for chinook salmon, with added provisions for the existing pumps.
an estimated average annual loss in- These provisions would probably include:
crease of 17,000 yearlings for condi- (I) funding of fish protective programs
tions during the early 1990s assuming of about $15 million to compensate for
no new facilities other than the four fish that would have been in the estuary
additional pumps. This loss is about if Banks Pumping Plant had not been
5 percent greater than with the constructed; (2) additional year-by-year
no-project alternative, mitigation in relation to export volumes

(export increases would mandate mitiga-
The direct fish impacts in the final tion increases); (3) Clifton Court
report differ from those in the draft Forebay predation control studies;
report because updated operation studies (4) contractual guarantees for the Corps
were used, which included more effective constrained operating criteria; and
export operations. The incremental (5) added limitations on export rates
effect of the additional pumps under the during critical fish abundance periods.
preferred operation would reduce direct Mitigation wuld give priority to non-
losses at the Delta complex for 23 fish hatchery protective measures.
species, including striped bass,
American shad, and white catfish, when For two important concerns related to
compared to the no-project alternative, the Bay-Delta estuary there is not
The loss reductions would be greatest adequate information to enable assess-
during conditions of early 1990s and ment of either absolute or incremental
decrease in the late 1990s because of a impacts of the additional ~pumps. These
buildup of project delivery schedules, are: overall fish food supply, and San
New project facilities expected during Francisco Bay biological resources.
the next 15 years would have other Various investigations for unknown
changes, environmental impacts are funded by the

State Water Project.
Direct annual average losses of striped
bass for the no-project alternative for Service area impacts such as socioeco-
the early 1990s were computed at nomic and growth inducing impacts ~ere
1.569 million yearlings, representing investigated. By itself, the water
about 15 percent of the yearling supply provided by the additional pumps
population. Under the preferred is not considered to cause growth;
alternative, losses would be reduced to however, it is possible that a lack of
1.427 million yearlings. These values water can hinder economic growth. In
are based on estuary fish populations addition, a portion of the added water
during the 1960s and 1970s. Existing supply from the additional alongpumps,
mitigation for operation of the existing with other State Water Project increases
plant includes water right protection of between 1990 and 2035, will be needed to
outflow requirements, summer export replace Southern California water sup-
limits, and construction and operation plies from the Colorado River that will
of the improved Skinner Fish Facility. be diverted to the Central Arizona

Project.
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Under these conditions, the estimated the environment, and best utilizes
impacts in the service areas for the existing power generating facilities.
preferred operation of the additional Along with the added capability of the
pumps include an income increase of additional pumps, this program includes
$282 million (0.2 percent of statewide measures such as water conservation,
total projections) and a population energy recovery along the aqueduct
increase of about 68,000 (0.9 percent system, use of renewable energy sources,
increase of project service area and minimization of on-peak energy use.
projected totals), mainly in Southern
California. In the San Joaquin service Incremental effects of the proposed
area there could be an incremental additional pumps under the preferred
increase of cultivation of 4,500 acres operation would be relatively small;
(I percent of total acreage cultivated however, they can cumulatively add to
in this service area), other factors that now impact the

complex Bay-Delta system. These other
Where these service area impacts are factors include:
significant individually or
cumulatively, they can and should be ° Commercial, sport, and illegal
mitigated by local agencies and others, fishing.
using measures such as habitat protec-
tion programs, adopted plans for local ° Unscreened Delta diversions by agri-
management, and implementation of water cultural, municipal, and industrial
conservation plans, water users.

To the extent water deliveries increase ° Waste water effluent, surface runoff,
with additional pumps, State Water oil spills, and agricultural leaching
Project energy requirements will also sources.
increase. However, this effect was
judged insignificant based on two points ° Projects such as the State Water
when comparing future operations with Project, Central Valley Project,
and without the additional pumps. Hetch-Hetchy Project, Mokelumne River

Aqueduct, and existing and new
The first is improved efficiency of in-basin uses.
electrical load management provided by
the additional pumps. The added pumps Also, the additional pumps are part of
allow more capability to use off-peak the broader water resources planning
supplies, reducing costs and better activity to increase State Water Project
utilizing the capacity of existing power storage and export operations. Such
geaerating facilities. This displaces increases can affect Delta flows, water
the need for new generating facilities, quality, and fish. All future water
which is beneficial both economically resource development proposals will
and environmentally, require appropriate environmental

documentation and mitigation.
The second point is the Department of
Water Resources’ long-range energy Present and potential mitigation for
program for State Water Project cumulative impacts generally consists
operations. The additional pumps of:
reinforce this program, which is aimed
at eliminating wasteful, inefficient, ° Safeguards by laws, regulations, and
and unnecessary consumption of energy, water right standards.
This program has the objective of
providing energy and transmission ° Contracts between project operators
resources in a manner that is economi- and various interests such as Delta
cally sound, has the highest regard for agricultural and industrial users.

viii                                                                                                                l
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° Physical measures such as fish ° Suisun Marsh.
hatcheries, fish screens, and stocking
programs. ° Recreation and wildlife at Clifton

Court Forebay.
° Water management programs.

° Operation of Tracy Pumping Plant.
° Agreements such as the Coordinated

Operation Agreement, which includes ° Neomysis abundance and entrainment.
Delta protective measures, and the
Suisun Marsh Preservation Agreement,
which mitigates cumulative impacts of General Issues
State and Federal projects in the
marsh. Following are ii general issues raised

on the November 1982 draft report by
The preferred mitigation for the commenting entities, with a summary of
additional pumps includes measures to responses by the Department of Water
compensate for cumulative "impacts. The Resources. The issues summarize state-
agreement is being negotiated to include ments by commenting agencies, and do not
provisions to compensate for fish that represent the position of the Depart-
would have been in the estuary if Banks ment. Chapter 7 of the final report
Pumping Plant had not been constructed discusses the general issues in detail.
and also a method to increase mitigation
requirements as project entitlement
requests increase. Issue I

The Department recognizes the beneficial It is unwise for the Department of Water
uses of water resources in the Delta and Resources to proceed with additional
Suisun including fish and wild- pumping units until the Delta fishMarsh,
life, agriculture, and municipal and problem is resolved.
industrial needs. Project operations
recognize these needs and recognize that Response
future development will require addi-
tional mitigation measures. Studies The Department of Water Resources recog-
being funded by the State Water Project nizes the importance of the Delta fish
will help to better understand environ- problem and has spent over $20 million
mental needs, in advancing knowledge to better under-

stand the needs of this important
Many areas of concern evaluated for resource.were
the additional pumps and judged not to
be significant. Some of these include: The Department is continuing to fund

millions of dollars of studies, experi-
° Monthly and annual Delta outflows and ments, and monitoring to provide more

outflow surges, information on project-related factors
affecting fish, and this effort is

° Delta agricultural, municipal, and independent of the installation of more
industrial uses. pumps. A recent outcome of such studies

was the installation of a $5 million
° Channel velocities, scour, and advanced fish screen design to reduce

siltation, fish losses at the Skinner Fish Protec-
tive Facility. Toxic pollution in the

° 23 species of Delta fish, including Bay-Delta estuary also requires further
striped bass, American shad, and white study. ~ While all of these studies lead
catfish, to better understanding of the Delta

ix
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fish problem, resolution of that problem Issue 2

may be a long way off.
The draft environmental impact report

Proceeding with additional pumps is not did not adequately disclose the Depart-

inconsistent with planning to resolve ment’s future intentions regarding

the fish problems. The proposed operation of the Banks Pumping Plant

mitigation for the additional pumps, with the four additional units.

along with operational flexibility with
the additional pumps, will actually Response

provide for reduced fish impacts for
many species, including striped bass. The Department’s proposal, identified

In addition, the proposed mitigation as the preferred operating plan, is to

agreement would go beyond the incremen- install and operate the four additional

tal impacts of the additional pumps and pumps constrained by the U. S. Army

include compensation for all the pumps, Corps of Engineers criteria and the

including replacing fish that would have protective standards of State Water

been in the Delta if the plant had not Resources Control Board Decision 1485.

been built. It presents improvements This plan was clearly noted and dis-

over no action. Installation of the cussed in the draft environmental impact

pumps will not include revised opera- report. This preferred alternative and

tions if future studies identify further other operational alternatives with

impacts of the project and ways to avoid higher export capabilities were evalu-

adverse impacts. Any such results ated using comprehensive project opera-

would be considered by the State Water tion studies. The preferred operating

Resources Control Board in its planned plan is the same for the final report.

rehearing of Decision 1485, which may
result in revised standards. The additional pumps must make economi-

cal and environmental sense on their own

Delta protection is an important objec- merit, independent of how or ~hen they

tive of the Department, along with other could be used with improved water

statewide water resources planning transfer. The final report presents

activities. The reliability of the information showing that with or without

State Water Project in meeting the needs other future facilities the additional

of about 15 million people is pumps demonstrate cost benefits for

decreasing, of electrical ~ower use and increasedbecause of upstream area
origin use, reduction of California’s reliability of water supply deliveries

supplies by the Central Arizona Project, that are substantially greater than

and continued population increases. The their costs.

Governor, Legislature, and Department
have all acted to advance important The Department is continuing with state-

conservation measures; however, the wide, Delta, and State Water Project

potential for shortages remains. The planning, including plans for improving

additional pumps can help reduce such a the transfer of water supplies across

shortage. One way the new pumps will the Delta. This planning is guided by

help is to offset outages of the established management objectives that

existing units. Also, the Department include meeting the environmental needs

must continue to plan for more efficient of the Delta with project development.

use of California’s energy and implement The Department studies have demonstrated

measures to delay construction of power the need for improving the transfer of

generating facilities. The additional project water supplies across the Delta.

pumps will allow cost saving and more The Governor, Legislature, and Depart-

operational flexibility for the State ment have made extensive efforts to gain

Water Project to help accomplish this. approval of a water package that would

Also see response to Issue Ii. include a defined transfer facility that
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would utilize the additional pumps; how-     Department of Water Resources and
ever, no package has yet been approved.      Department of Fish and Game, and the

evaluation is judged satisfactory within
the limits of present knowledge.

Issue 3

The draft environmental impact report Issue 4
for the proposed additional pumps is
inadequate in assessing the impacts on The environmental impact report on the
fish of the existing pumps and the vari- proposed additional pumping units

alternatives with additional needs to for theous pumps. account uncertainty in
authorization of the December 1982 fish

Response agreement, which was assumed to be
included as mitigation for the

The draft environmental impact report additional pumping units.
assessed in some detail: (i) general
estuary effects on migration, survival, The environmental impact report should
and fish screen exposure for various investigate the potential for opera-
species, and (2) direct losses and tional flexibility of the new pumping
salvage from pumping for striped bass units at the Harvey O. Banks Delta
and chinook salmon. The final Pumping Plant to mitigate directreport impacts
investigates the same two categories, on fish.
but the assessments have been updated
and modified in response to comments and How can water conservation agreements
new information. No new significant provide mitigation for the additional
adverse impact was determined, pumping units, and ~hat does it
Specifics concerning the upgraded represent?
investigation are as follows:

Response
o Use of the Striped Bass Index has been

eliminated, because the of These three areas of concern areDepartment
Fish and G~me has determined that the addressed in the discussion of updated
correlations are no longer valid for mitigation measures presented in the
predicting young-of-the-year abundance final report. Following are applicable
levels, chapters and sections:

° Direct loss estimates for striped bass Chapter 5
and chinook salmon include entrainment
losses of striped bass eggs and lar- ° Environmental Impacts and Mitigation
vae, predation losses in Clifton Court Measures for Service Area Impacts
Forebay, and handling and hauling (page 141)
losses for the salvaged fish.

° Impacts Evaluated With Insufficient
o Salvage estimates are made for all Information to Determine Significance

other game and nongmue species that (page 145)
have been salvaged at the Delta
Complex. ° Mitigation for Impacts on Fish

(page 148)
Results of the new assessments with
updated operation studies are shown in Chapter 6
various tables in Chapter 5. No new
significant adverse impact was found. ° Mitigation Measures for Cumulative
The fish impact assessment has been Impacts (page 174)
coordinated between staffs of the

xi
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Issue 5 if, after installation and operation of
the four additional pumps, the evidence

Stocking striped bass is experimental; establishes that their limited operation
it is uncertain if, or how well, it will affect navigable capacity, then
will supplement the striped bass such evidence will be grounds for
population, requiring the Department of Water

Resources to apply for a permit.
Response

Increased use of the additional pumps
The certainty of raising large numbers much beyond the Corps constraints would
of striped bass is well documented; how- require additional Federal review for a
ever, the Department of Water Resources regulatory permit and new considerations
recognizes the uncertainty of survival for environmental documentation. The
of these yearling fish once they are action being taken in connection with
stocked in the Delta. The agreement for the final report should not be
preservation of fish at Banks Pumping interpreted as eliminating the
Plant, the preferred mitigation for the Department’s future option of applying
additional pumps, is giving priority to for a Federal regulatory permit to
fish improvement measures other than operate the additional pumps to divert
stocking. Consideration of measures additional water when planning
other than stocking has increased in uncertainties regarding future State
response to requests by State fishery Water Project facilities are resolved.
interests.

Issue 7
Issue 6

There is no assurance that: (I) perma-
The Department of Water Resources should nent facilities will be constructed to
apply for the necessary Federal permits protect Suisun Marsh, and (2) if the
before proceeding with the new pumps, protective facilities are built, that
Avoidance of the Federal permit process there will be available water supplies
is neither legally justifiable nor sound of adequate quality at Collinsville for
public policy, distribution by the facilities through-

out the marsh. Impacts on Suisun Marsh
Response should be reassessed based on a

condition that assumes no protective
Planning for the proposed additional facilities and relaxed water quality
pumps at Banks Pumping Plant included standards for the marsh.
close coordination with the U. S. Army
Corps of Engineers in connection with Response
the need for additional regulatory
permits and the effect the pumps could The Suisun Marsh Plan of Protection is a
have on navigable capacity. The separate program of the Department being
determination by the Corps of Engineers implemented independently of the pro-
was published in its Public Notice posed four pumps. Protection of Suisun
5820A, Amended, to notify interested Marsh is an ongoing part of the Depart-
organizations and respond to their ment’s planning and has produced a plan
questions, of protection that has been approved by

Federal, State, and local interests. A
The Corps of Engineers’ decision regard- final environmental impact report and
ing permit requirements for the proposed plan of protection for Suisun Marsh,
additional pumps was endorsed by the completed in February 1984, describes
U. S. District Court decision on Decem- overall protective facilities and
ber 30, 1982. The decision stated that presents an evaluation of these
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facilities and marsh protection to the constraints of Decision 1485 and the
year 2000 with the additional pumps Corps of Engineers’ diversion limits
installed. The report also describes established in Public Notice 5820A,
impacts that could occur in the marsh if Amended. The economic assessment in
no remedial actions were taken or with the draft showed favorable benefit/cost
relaxation criteria, ratios for all the alternatives operated

under the Corps constraints with a
In August 1985, a Suisun Marsh Preserva- higher ratio for the two-pump
tion Agreement was negotiated to assure alternative. The four-pump preferred
that a dependable water supply is main- alternative, retained for the final
rained to mitigate adverse effects on report, is supported by an updated
the marsh of the Central Valley Project economic assessment with, again, a
and State Water Project, as well as part favorable benefit/cost ratio and higher
of the adverse effects of other upstream net benefits than the two-pump
diversions. Mitigation is based on full alternative.
State Water Project operations including
the additional pumps. This will be For this final report, the economic
accomplished by implementing the plan of analysis was revised to reflect the
protection and constructing facilities. Department’ s increased operating
This agreement is consistent with experience as a utility, the costs of
assumptions made for evaluating the purchasing capacity, and energy and cost
additional pumps and requires escalation. The revised analysis showed
construction and operation of protective added power benefits for the additional
facilities for the marsh to meet the pumps.
water quality standards contained in the
agreement. Cost of the initial facili-
ties has been $12 million; total 18sue 9
facility costs may $125reach million.
The agreement will be signed by the four The use of water conservation in the
parties as soon as Federal authorization environmental documentation process is
is available. Pending execution of the not adequately explained.
agreement, the Department has agreed to
construct the Montezuma Slough Control Response
Structure, to be operational in 1988 at
a cost of $20 million, which will pro- Water conservation is discussed in the
vide as much as 80 percent of the environmental impact report in connec-
benefits of the marsh plan. tion with:

° Project operation studies to evaluate
Issue 8 the impacts of the ten alternative

operational plans for the additional
The economic analysis in the draft pumps.
environmental impact report shows a
better benefit/cost ratio with two new ° Water supply and demand reduction
pumps than with four pumps for opera- alternatives.
tions under the Corps of Engineers
constraints. The justification for ° Mitigation.
proceeding with all four pumps is not
clear. The demands assumed in the project oper-

ation studies incorporated an estimated
Response 250,000 acre-feet per year for conserva-

tion by the early 1990s. This demand is
The preferred alternative was four consistent with contractors’ requested
additional pumps operated to meet the deliveries and the Department’s recom-

xiii
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mended water management plans for State capacity all the time. As explained in
Water Project contractors, the environmental impact report, the

additional pumps would be used on a much

Water conservation measures (additional more limited basis. A major use is to
toilet and shower retrofit and free home enable the project to shift its pumping
landscaping) were also included in the from on-peak to off-peak. Under the
water supply and demand reduction Corps constraints, historical maximums
alternatives. These are extraordinary would be required except in high-flow
conservation measures that go beyond the winter months.
specific conservation measures in the
water management plans. The extraordin- Although the physical capability of the
ary measures are assumed to be achiev- Banks Pumping Plant would be increased
able under conditions of significant from 6,400 to 10,300 cubic feet per
State Water Project deficiencies, second under the preferred alternative,

many factors will limit the actual
These extraordinary measures provide increase in export water volume. These
alternatives to the water supply factors include:
reliability provided by the additional
pumps, since they provide reliability ° Variation in monthly and annual
independent of the pumps; however, they precipitation.
do not duplicate the operational
advantages of the pumps for power saving ° Operational requirements under
and protection against outages. The Decision 1485 or other regulations.
extraordinary conservation measures were
used in the benefit/cost analysis of the ° Corps of Engineers operational con-
pumps to define the value of future straints under Public Notice 5820A,
yield to the State Water Project. Under Amended.
the study assumptions of added project
water supply facilities, these measures ° Hydraulic constraints inherent with
would be needed before the pumps could the present method of transporting
be installed and, therefore, did not water across the Delta; i.e., the
compete with the additional pumps, present channels are too small to

carry all the water that would be
Commitment to water conservation goals needed if the pumps were to operate at
through a contractual agreement of the full capacity.
contractors and the Department is also
discussed in the final environmental ° State Water Project storage capability
impact report as a potential mitigation and demands.
option.

° State Water Project capacity at the
Banks Pumping Plant.

18sue I0
° State Water Project water supply and

The proposed project will increase water power contracts.
export by about 61 percent, more than
2.8 million acre-feet per year. The operation studies included 57 years

of hydrologic data and considered all
Response these factors.    Estimated firm yield

increase for the preferred alternative
Actual operation of the State Water was 57,000 to 64,000 acre-feet per year.
Project with the additional pumps will This is an increase of less than 3 per-
not increase water export by 61 percent, cent (not 61 percent) over present yield
This comment incorrectly assumes that with existing project facilities.
the new pumps will be operated at full
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Issue II a 0.4 percent decrease. Outflow surges
were investigated, and changes were

The Department of Water Resources should small.
not increase exports until impacts of
Delta outflow on fish are understood. Even with many ongoing studies, it is

not expected that a full understanding
Response of the interrelationships between the

bay’s biological resources and Delta
The Department is proposing to install outflow will be obtained for many years,
the additional pumps for reasons such if ever.
as decreasing expenditures for electri-
cal power by shifting part of its pump- The benefits of the additional pumps
ing from on-peak to off-peak. The addi- include power cost savings and increased
tional pumps would be used to increase reliability for water supply deliveries,
the reliability of project deliveries and these justify proceeding with the
only during high winter flow periods pumps. Installation of the pumps will
(less than 3 percent of the time), not preclude revised operations if new
Further actions or projects to increase information shows an adverse relation-
export pumping would require further ship of project operation on the bay.
environmental documentation.

The Department is concerned about fish
There are reasons to proceed with the in the Delta and bay and has partici-
four-pump proposal even though uncer- pated and provided funding to help solve
tainties remain about outflow needs for this problem, including studying outflow
biological resources of San Francisco relationships. The Department partici-
Bay. Bay fish population levels may or pates in the following programs:
may not be related to quantity of fresh
water flowing through the lower ba~ys. ° Interagency Ecological Study,
Even if they are related, the proposal which includes the Delta Outflow/
will have only a minimal impact, as "San Francisco Bay Study.
shown by evaluation of operations with ° Advanced tidal hydrodynamic mathe-
the Corps criteria. Seasonal changes in marital modeling development.
outflow for the preferred alternative on ° Water Right Decision 1485 monitoring.
an average annual basis amount to about

1
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Chapter 1. INTRODUCTION AND BACKGROUND

The California Department of Water ° Los Angeles Aqueduct. The aqueduct
Resources proposes to order, install, delivers municipal and industrial
and operate four additional pumping water supplies from Owens River and
units at the Harvey O. Banks Delta tributaries of Mono basin to Los
Pumping Plant (Banks Pumping Plant) of Angeles. The project stores
the State Water Project. Operation of the water in several reservoirs along
the pumping plant and Clifton Court its alignment to provide 80 percent of
Forebay would be limited by operational the water used by Los Angeles.
constraints established by the U. S.
Army Corps of Engineers. The four ° All American Canal. This U. S. Bureau
additional units would increase pumping of Reclamation canal delivers water
capability to the full-rated design from Imperial Dam, on the Colorado
capacity of the California Aqueduct be- River, to serve areas in the Imperial
tween the Banks Pumping Plant discharge and Coachella valleys and the Yuma
outlet and Bethany Reservoir -- 10,300 Project.
cubic feet per second. The seven
existing pumps have a capability of ° Colorado River Aqueduct. This
6,400 cubic feet per second, based on Metropolitan Water District aqueduct
recent measurements with acoustic delivers water from the Colorado River
velocity meters. The previous estimated at Lake Havasu to the Southern
capacity was 6,300 cubic feet per California area. The project stores
second, the water in four reservoirs: Copper

Basin, Lake Mathews, Morris, and Palo
Banks Pumping Plant, a key facility of Verde.
the State Water Project, is located at
the beginning of the California ° Hetch Hetchy Aqueduct. The aqueduct
Aqueduct, about 12 miles northwest of delivers municipal and industrial
Tracy. Together with Clifton Court water to San Francisco. The facili-
Forebay and a connecting intake channel ties, owned by the city and county,
(see Figure I), the pumping plant store water on the Tuolumne River and
diverts water from the Sacramento-San Cherry Creek, both tributaries that
Joaquin Delta for conveyance via the provide natural inflow to the Bay-
California and South Bay aqueducts to Delta estuary, with maximum storage
contracting agencies in the South San capacities of 360,000 and 268,000
Francisco Bay area, San Joaquin Valley, acre-feet, respectively. The project
and Southern California. This chapter diverts the stored water by an

deals primar~ily with the State Water aqueduct around the estuary system,
Project; some background on other thereby reducing the natural inflow to
projects is discussed first, the Delta.

The State Water Project and the Federal ° Mokelumne Aqueduct. The Mokelumne
Central Valley Project move water from River Project reduces the natural
areas in Northern California to cities inflow to the Delta in the same manner
and farms in the Sacramento Valley, the ms the Hetch Hetchy Project. This
Bay area, the San Joaquin Valley, and project sto~es and diverts water of
Southern California. Other major water the Mokelumne River system to supply
transfer systems in California include: water for East Bay Municipal Utility
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District. The two storage reservoirs                       The Existing
the Mokelumne River are Pardee and                 Central Valley Projecton

Comanche reservoirs, with maximum                      and Related Mitigation
storage capacities of 210,000 and
431,500 acre-feet, respectively.            The Central Valley Project, operated

by the U. S. Bureau of Reclamation,
California uses its water for a                consists of dams, reservoirs, and
multitude of purposes. Agriculture,          conveyance facilities in Northern and
California’s biggest industry, uses           Central California. Central Valley
about 85 percent of the State’s water,        Project reservoir systems providing
principally for irrigation. Califor-        Delta export supplies and augmenting low
nia’s agricultural production leads the      summer and fall flows to the Delta are:
Nation, with $14 billion worth of crops      the Shasta Division, the Trinity River
produced in 1981. Agriculture is the        Division, and the Folsom Unit of the
largest source of employment in the           American River Division. ~The project
State and has used irrigation projects       exports from the southern Delta at the
to reclaim millions of previously non-       Tracy Pumping Plant, at the head of the
productive acres for farming.                 Delta-Mendota Canal, 2 miles east of the

Banks Pumping Plant. About 3.4 million
Management of water projects for flood       acre-feet of water is exported annually
control in California has prevented           from the Delta by the Central Valley
billions of dollars in damage and has        Project.
saved many lives.

The Delta Cross Channel, 30 miles south
~ydroelectric power provided 27 percent      of Sacramento, helps to control passage
of the State’s energy in 1978. About        of Sacramento River water through the
71 million barrels of oil would be            Delta channels to the pumping plants in
needed annually to generate the 138 bil-    the southern Delta. The Cross Channel
lion kilowatt-hours of electrical energy    is a facility of the Central Valley
produced by California’s hydroelectric       Project.
plants.

The Central Valley Project has developed
Other benefits of water development           facilities for mitigation of fish losses
include recreation for millions of            caused by the project. At Keswick Dam,
Californians, features for fish and           downstream of Shasta Dam, salmon and
wildlife resources, improvement of water    steelhead are trapped and transported to
quality, and improvement of navigable         Coleman Fish Hatchery. Farther down-
waterways. Water projects help repel        stream, at Red Bluff Diversion Dam, fish
salt water intrusion into irrigable           ladders on each side and in the center
areas such as the Sacramento-San Joaquin    of the dam allow salmon and steelhead to
Delta.                                               migrate upstream. The average annual

number of salmon passing the diversion
In the Central Valley hydrologic basin,     dam from 1966 to 1971 was 120,000.
about 500 reservoirs are owned and
operated by local agencies for water         In the first reach of the Tehama-Colusa
supply, power generation, flood control,     Canal, just upstream of the Red Bluff
recreation, and other purposes. These       Diversion Dam, 1.6 million square feet
local reservoirs have a total gross          of salmon spawning gravel beds have been

capacity of about 9 million          constructed. The spawning beds havestorage
acre-feet, sufficient capacity for 46,000 salmon

per year.
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The Trinity River portion of the Central Southern California. The California
Valley Project has a fish hatchery below Aqueduct begins at the Banks Pumping
Lewiston Dam. In addition to the hatch- Plant and extends 444 miles. It is the
ery, the spawning beds downstream of the principal conveyance facility of the
dam are being improved. Agreement has overall project, which now includes 22
been reached to increase the flows in dams and reservoirs, 6 power plants, and
the Trinity River from 120,000 acre-feet 16 pumping plants.
to between 287,000 and 340,000 acre-feet

This increased flow is for As required by the California Waterper year.
fish habitat. Resources Development Bond Act, Water

Code Section 12934(d)(2), the California
The Nimbus Fish Hatchery, downstream of Aqueduct system has a capacity of not
Folsom Dam, was built to mitigate the less than 2,500 cubic feet per second at
spawning area loss due to the dam. In all points north of the northerly
1981-82, this hatchery provided boundary of the County of Los Angeles in
11,600,000 fingerling salmon and 283,000 the Tehachapi Mountains in the vicinity
fingerling steelhead for planting, of Quail Lake and a capacity of not less

than i0,000 cubic feet per second at all
Another fish mitigation measure of the points north of the initial offstream
Central Valley Project is the Tracy Fish storage reservoir.
Collecting Facility. This facility
helps prevent fish from entering the Except for the Bank.s and Pearblossom
Delta-Mendota Canal. The facility has a pumping plants, all pumping plants along
louvered fish screen that channels the the California Aqueduct have the planned
fish into holding tanks. The fish are units installed. Additional units at
then trucked and released to other parts Pearblossom are scheduled for operation
of the Delta. in 1991.

The San Felipe Division of the Central The State Water Project provides
Valley Project is under construction, numerous benefits to the people of
It will convey water from the Delta- California, including water supply,
Mendota Canal to San Luis Reservoir and flood control, recreation, and energy
then to portions of Santa Clara, San production. Table I-i summarizes the
Benito, Santa Cruz, and Monterey benefits through 1983.
counties via the Pacheco Tunnel. The
project will not increase Delta exports, Lake Oroville, the main storage facil-
because water allocated to San Felipe ity, is situated on the Feather River in
Division is now used for irrigation in Butte County. State Water Project
the San Joaquin Valley. facilities at Oroville are operated for

flood control; power generation;
instream fisheries ; and water supply for

The Existing local areas, the Delta, and export.
State Water Project and Three upstream reservoirs on the head-

Related Mitigation waters of the Feather River are operated
for local water supply, recreation, and

State Water Project facilities extend instream fisheries. Water released for
from Plumas County in Northern Calif- fish and the other purposes, together
ornia to Riverside County in Southern with irrigation return flows, goes down
California. The State Water Project, the Feather and Sacramento rivers and
authorized in 1959 by the Burns-Porter then into the network of channels in the
Act and ratified in the November 1960 Delta. Releases from the Oroville
general election, was planned to deliver facilities contribute to Delta uses,
4,230,000 acre-feet of water annually to Delta salinity control, and export needs
service areas in Northern, Central, and out of the Delta.

C--1 05301
C-105301



Table 1-1

STATE WATER PRO,,~ECT ACCOHPLXSI.~IENTS TI.~OUGH 198~1"

Water Delivered (in A~re-Feet)
Entitlement Water Other Deliveries Electrical

Hun~clpaZ Rec~eat~Lon     Ene,z’,gy
and Supported    Generated

InduatzLal Ag~icuEtuzal Surplus Other Total (Recreation
Year Use Use Total Ag. 14~I Water* Deliver), Days)**

1962 18,289 18,289 .30,000
1963 22, 456 22,456 105, 000
1964 32,507 ’32,507 3.31,600
1965 44, 105 44,105 499, 800
1966 67, 928 67, 928 /;82,700
1967 5,747 5,791 11,538 5.3, 605 65,14.3 455, 200
1968 46,472 125,237 171,709 111,534 10,000 14,777 308,020 931,300 628,000
1969 .34,4.34 158,.586 19.3,020 72,397 0 18,829 284,246 1,554,800 2,614,000
1970 47,996 185,997 2.3.3,99.3 13.3,024 0 .38,080 405,097 1,804,800 2,679,000
1971 85, 286 272,054 .357, ~40 29.3, 619 2,400 44, 127 697, 486 2,085, 90 0 }, .302,000
1972 181,066 4.30,7.35 611,801 401,759 22,205 7.3,127 1,108,892 1,971,200 1,922,000
1973 29.3,824 400, 5~r 694,388 293,255 3,161 4.3, 666 1,0.34, 470 2,502,000 .3, 298, 000
1974 418,521 455,.556 874,077 412,92.3 4,753 48,.342 1,340,095 4,07.3,600 4,672,000
1975 641,621 582, :~69 1,22.3,990 601,859 21,04~.- 67,170 1,914,062 4,189, .300 .3,159,000
1976 818,588 554,414 1,.~7.3,002 547,622 .32,488 116,962 2,070,074 4,2.39,600 2,1.31,000
1977 280,919 29.3,236 574,155 0 0 .390,176 964, .3.31 3,951,900 . 958,000
1978 742,385 710,.314 1,452,699 1], ~,8 .3,566 122,916 1,592,529 5,77.3,700 2,882,000
1979 690,659 969,2.37 1,659,896 582,.388 66,081 189, .396 2,497,681 5,298,700 2,485,000
1980 7.30,54:; 799,204 1,529,749 384,8.35 19,722 48,590 1,982,896 5,701,900 2,988,000
1981 1,057, 27.3 852,289 1,909, :;62 896,428 12,000 248, 142 :~, 066, 1.32 6, 017,800 .3, .358, 000
1982 928,613 820,297 1,748,910 214,570 1,303 125,484 2,090,267 6,187,780 :;,097,000
198.3 :;03,112 681,757 1,184,869 1.3,019 0 110,535 1, .308, 42.3 5,8.38,200 5,419,000

To~alt 7,507,061 8,296,6.37 15,805,698 4,972,500 198,722 1,999,209 22,915,129 64,026,700 47,592,080

* Includes Emergency I~lief‘ Water, Ke~n Rive~ Int:e~tie Wa~er, Exchange Water, Repayment WaLe~, Regulated Delivery of‘
Local Supply, Conveyance o1" Federal CentralValley Project HaLe~, and Rec~eaLJ.(~ ~/ater.

** A ~ec~eation day ~a f.he vJ.eiL of‘ one person to a rec~eat’~on area (f‘o~ ~ecreaf.ion pLwpoeee) for any pa~f. of" one day.
***In~l~udea StaLe’e shave of" generation f‘~om Hyatt-~he~maltt.o, S~n Lute, Caataic, and Devil Canyon
t In addition, dame of‘ the State ~/ate~ Project have p~evented millions ol~ dollars ~th oF flond damage.

Additional State Water Project storage through Pyramid Lake to Castaic Lake,
is provided by the Federal-State San northwest of Los Angeles ; the East
Luis Reservoir in Merced County, a Branch delivers water to the Antelope
transportation facility reservoir in Valley and tez~inates at Lake Perris, in
Alameda County serving the South San Riverside County.
Francisco Bay area, and four transpor-
tation facility reservoirs in Southern Past and present fish and wildlife miti-
California. ~ater diverted from the gation and enhancement for State ~ater
Delta at the Banks and Tracy plants is Project facilities north and south of
pumped into San Luis Reservoir durin~ the Delta are summarized below.
winter and early spring for release to
the aqueducts during summer and fall. The Feather River Fish Hatchery was

built to mitigate the loss of salmon and
At the northern base of the Tehachapi steelhead spawning beds resulting from
Mountains, the A. D. Edmonston Pumping construction of Oroville Dam. The
Plant lifts California Aqueduct water hatchery can accommodate 9,000 adult
nearly 2,000 feet. The water then salmon and 2,000 adult steelhead.
crosses the mountains through a series During 1981 and 1982, this hatchery
of four tunnels. South of the Tehachapi provided 11,030,000 salmon and 1,203,000
Mountains, the aqueduct divides: the steelhead for planting or transfer to

West Branch transports most of the water other hatcheries.
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The fall run of salmon has increased Department of Fish and Game, allocates
from a preproject average of about 3,033 acres of State Water Project lands
39,000 to about 49,000. The spring for wildlife mitigation, and
run has declined from a preproject Metropolitan Water District of Southern

of about 1,700 to an average of California has dedicated 2,565 acres ataverage
about 1,150. The steelhead run has Lake Mathews for wildlife mitigation.
decreased from a preproject average of The Department of Water Resources will
600 to about 500. also allocate $7 million of State Water

Project funds and $i million in other
Approval and funds have been obtained to funds to the Department of Fish and Game
construct two additional salmon-rearing to develop, operate, and maintain the
raceways to help overcome the threat of wildlife habitat. Some of these funds
cold water virus. These raceways should may be used to purchase lands in the San
double the survival rate of young Jacinto Valley for this purpose.
salmon.

The Department of Fish and Game is using State Water Project
the Oroville borrow areas, sources of Supply Contracts
material for construction of Oroville
Dam, to enhance fish and wildlife. The Department of Water Resources has

long-term water supply contracts with
Wildlife habitat losses at San Luis 30 agencies to deliver a specified
Reservoir have been mitigated by annual amount of water to each
purchase of an additional 900 acres, contracting agency. These contractors
A fishery has also been established in are in the Bay area, San Joaquin Valley,
the reservoir, which enhances this central coastal area and Southern
resource. California. The maximum annual entitle-

ments for all contractors total about
The 398-acre Kettleman City Recreation 4.2 million acre-feet. This represents
Area has been established on the the maximum water that would be deliv-
California Aqueduct about 50 miles south ered by the State to its contractors
of Fresno. Part of this area is for under full contract conditions. To
wildlife enhancement and a pond was deliver this maximum amount of water
built for fishery enhancement, would require a capacity of 10,300 cubic

feet per second at the Banks Pumping
The fishery established along the length Plant, as well as other future water
of the California Aqueduct and in the development features. The reach of the
four Southern California reservoirs aqueduct from the Banks Pumping Plant to
provides recreation use and associated San Luis Reservoir has been constructed
benefits, to convey up to I0,000 cubic feet per

second, as authorized by the Burns-
Wildlife habitat loss in the Southern Porter Act.
California portion of the project is
being mitigated in two parts. To Water contracts establish annual en-
mitigate for wildlife habitat loss on titlements and procedures for allocating
U. S. Forest Service land, the deficiencies, surplus water deliveries,
Department of Water Resources has agreed and payment. In general, annual
to purchase 1,500 acres of suitable entitlements follow buildup schedules,
lands for wildlife. These lands will be increasing each year until the maximum
turned over to the Forest Service along annual entitlement is reached. A con-
with a specified amount of funding for tracting agency may request that project
habitat development and operation, water be made available in annual
The total cost is estimated to be amounts greater or less than scheduled
$i.i million. Another agreement, with annual entitlements, but not greater

0                        !
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than its maximum annual entitlement. Statutes Affecting
Subject to approval by the State, the State Water Project
water delivery schedule is adjusted to Development
the extent necessary to satisfy the
request. The Department of Water Resources is

obligated to preserve and, ~here
If during any year the supply of project possible, enhance fish and wildlife
water exceeds the total requested water while operating the State Water Project,
deliveries for annual entitlements of as declared by the California Legisla-
all contractors and necessary carry-over ture in Water Code Sections 11900
storage for that year, the State can through 11925, commonly referred to as
sell and deliver such water as surplus the Davis-Dolwig Act.
water. Requests for surplus water have
a lower priority than entitlement The Delta Protection Act, Water Code
requests. Sections 12200 et seq., has placed

certain obligations on the State with
A temporary shortage of water supplies respect to the Delta. The Act requires
can occur in when a drought or that the State, in cooperation with theany year
other temporary cause reduces project United States, provide salinity control
water available to less than the total and an adequate water supply for
requests for annual entitlements of all reasonable uses of water in the Delta.
contractors for that year. In such an Substitute facilities may be provided in
event, the State Water Project would be the Delta in lieu of salinity control if
operated to reduce deliveries of that it is in the public interest and if
year’s annual entitlement used for agri- there is no increased financial burden
cultural purposes by a percentage not to on the Delta water users solely because
exceed 50 percent in any one year or a of such substitution. The Act gives the
total of i00 percent of yearly annual Delta users a priority to purchase State
entitlements in any seven consecutive Water Project water ~hen reasonable
years. If necessary, further reductions needs exceed vested rights. The Act
will be made to all deliveries, regard- states that if these water users desire
less of use, and the reduction will be additional benefits in excess of their
in proportion to the entitlement, vested rights, such benefits can be

obtained from the project operators
The annual entitlements and the maximum through contracts providing for payment
annual entitlements of all contractors for the benefits received.
will be reduced proportionately under
the following specific conditions: The Area of Origin laws, Water Code

Sections 10505 and 11460 to 11463,
° The State is unable to build enough provide restrictions and limitations to

additional conservation facilities to protect the water requirements of the
prevent a reduction in minimum yield, county of origin or the watershed in

which water originates. This protection
° There is a reduction in the minimum grants the areas of origin the right to

for other construct projects or make diversionsproject yield any reason.
without being subject to the prior

In both cases, preventive or remedial rights acquired under State applications
measures by the Department will be con- for the State Water Project. It also
sidered before the shortage is applied, grants areas of origin preferential
If a shortage is applied, the sum of the rights to contract for project water
revised maximum annual entitlements of within the general framework established
all contractors will equal the reduced in the State water supply contracts.
minimum project yield.
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The Burns-Porter Act, Water Code mental impact statement for facilities
Section 12931, declares the Delta to be constructed by the Federal Government or
part of the Sacramento River watershed its licensees or for facilities funded
and, thus, includes the Delta in the by the Federal Government or subject to
area of origin protection. Federal Government approval ~here there

would be an impact on the environment.
Public Resources Code Section 5093.50
et seq. provides that "certain rivers
which possess extraordinary scenic, State Water Project Operation
recreational, fishery or wildlife
values, shall be preserved in their Physical and institutional constraints
free-flowing state, together with their govern operation of the State Water
immediate environments, for the benefit Project. Principal factors that affect
and enjoyment of the people of the the State’s ability to meet gradually
State." increasing contractual obligations for

water deliveries are:
The act commonly referred to as the Wild
and Scenic Rivers Act forbids the con- ° Available water supply, State Water
struction of dams, reservoirs, or other Project demands, and delivery
water impoundment facilities or any capabilities
water diversion facility on any river in ° Decision 1485
the system until a determination is made ° Coordinated Operation Agreement
that such a facility is needed to supply ° Power operations
domestic water to the residents of the ° Regulatory permits
county or counties through ~hich the ° Hydraulic constraints and Banks
river flows, and any such approved Pumping Plant capacity
facility must not adversely affect the
river’s free-flowing condition. Rivers These governing factors are discussed in
in the system are: Smith, Klamath, the following sections.
Scott, Salmon, Trinity, Eel, Van Duzen,
and specific reaches of the American.
The Federal Wild Rivers Act also pro- Available Water Supply,
vides further protection to these and State Water Project Demands,
other river systems such as the Middle and Delivery Capabilities
Fork Feather River.

Availability of water supplies at the
The California Environmental Quality Delta varies with natural conditions
Act, Public Resources Code Section 21000 and upstream development. Natural
et seqo, establishes a strong public hydrologic variations cause extreme
policy for preservation and enhancement fluctuations in monthly and yearly
of the State’s environment. It also inflows. Winter floods produce Delta
provides that environmental factors flow rates of several hundred thousand
should be considered in planning and cubic feet per second, ~hile summer
feasibility studies. Any facility to be conditions can decrease rates to a few
constructed by or under the authority of thousand cubic feet per second. The
the State requires an environmental total annual volume of inflow can also
impact report if the facility may have a vary substantially. Unimpaired annual
significant effect on the environment, volumes range from less than I0 million

acre-feet in critical years to more than
The National Environmental Policy Act, 50 million in wet years.
42 U.S.C. Section 4321 et seq., contains
a strong Federal commitment to preserve Upstream development has occurred from
and enhance the human environment. It both local and project facilities. Use
provides for preparation of an environ- within the local area has priority over
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project use through area of origin            conjunctive use of surface and ground
laws; therefore, local development will      water, and water exchanges and
directly decrease project supplies as it     transfers. Urban water conservation
occurs. By the year 2000, existing pro-    will account for 250,000 acre-feet per
ject firm yield supplies are projected       year reductions.
to decrease by 300,000 acre-feet.
Supplies from the additional pumps can       The demand reductions included in the
offset a portion of this loss.                 contractor requests are consistent with:

Upstream development will contribute to      ° Demand levels used in the operation
future shortages if proper solutions are       studies to evaluate impacts of the
not found. However, other factors in           pumps in Chapter 5 (Operation Impacts,
the service area will also add to the           Conditions During the Early 1990s).
frequency and severity of such
shortages. Even with extensive planned      ° Recommended conservation measures in
conservation efforts, urban water                water management plans for State Water
demands will increase. This is further        Project contractors discussed later in
complicated by the fact that a portion          this chapter and in Appendix E.
of Colorado River supplies used by
Southern California for many years will      ° Department of Water Resources Bulletin
be diverted to Arizona. The additional        160-83 on the California Water Plan.
pumps would help reduce the frequency
and severity of these shortages.               It is important to note that the agri-

cultural water conservation values in
State Water Project contractors                Bulletin 160-83 values and are expected
regularly make short-term and long-term     occur mostly in the Colorado River
projections for entitlement water use.       hydrologic study area, which includes
These requested entitlement supplies are    Imperial Irrigation District. Water
delivered in accordance with State Water     savings from water management measures
Project contracts, discussed earlier in      associated with Imperial Irrigation
this chapter. Annual requested entitle-    District are included in the discussion
ment deliveries are currently less than     of water supply and demand reduction
the annual contracted entitlement             alternatives.
amounts.

Even though entitlement requests are
Contractor requests are below contracted     less than contracted entitlements, they
entitlements principally because              are advancing beyond State Water Project
population growth rates have slowed;          dependable yield. The entitlement
another contributing factor has been         requestsare estimated to be 3.1 million
conservation and waste water reclamation    acre-feet in 1990, increasing to
efforts to reduce demands. In determin-     3.6 million in 2000. Starting in the
ing requests, contractors balance all        mid-1980s, State Water Project depend-
supplies with demands to determine what      able yield ~iI not be sufficient to
contribution project deliveries will         meet the contractors’ entitlement
provide as one supply source. Supply        requests.
sources in addition to the State Water
Project include local ground water,           There are two approaches for presenting
local surface water, and other import        supplies and delivery capabilities of
sources. As demands are reduced, the         the State Water Project: firm yield and
contractor requests for State Water           probability.
Project supplies are also reduced. For
conditions of the early 1990s, contrac-      Based on the drought years of 1928 to
tor demands reflect reductions for            1934 water supply conditions, the
conservation, waste water reclamation,       dependable yield of the State Water
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Project is about 2.3 million acre-feet and State Water Project stored water are
annually with existing facilities and flowing out of the Delta to meet water
water quality standards. The dependable quality standards. The Control Board’s
yield will decrease by about 0.3 million Order WR 84-2, February 1984, amended
acre-feet by year 2000 as a result of and affirmed Decision 1594 and denied
increased use in areas of origin, several petitions for reconsideration.
maturity of contractual obligations of
the Central Valley Project, and other
prior rights. This firm yield approach Water Conservation and
was the foundation of planning for the Water Management Plans
State Water Project and is embodied in
the water supply contracts. It is valid Article X, Section 2, of the California
for comparative purposes, but it shows Constitution states that "water
only part of the picture. A probability resources of the State shall be put to
approach can provide added information beneficial use to the fullest extent to
for a more complete picture, which they are capable and that the

conservation of the State’s water is to
The probability concept shows that for be exercised with a view to their
year 2000 with existing facilities and reasonable and beneficial use."
standards, in more than 90 percent of
years the project can deliver at least Since the early 1970s, the Department of
2.1 million acre-feet; in 50 percent of Water Resources has studied possibili-
years it can deliver 2.5 million acre- ties for reducing water use throughout
feet; and in 25 percent of years it can the State by water conservation and
deliver 3.6 million acre-feet, waste water reclamation. Particular

effort has gone into investigations
within the service areas of the State

Water Availability Studies Water Project.

Since 1914, water users seeking to The Department continuously evaluates
appropriate water have been required the potential for water savings and rec-
to obtain a permit from the State. lamation and incorporates the estimates
Before granting a permit, the State must in statewide reports such as Bulletin
determine if water is available for the 160-83 on the California Water Plan and
proposed diversion. This procedure has Bulletin 198-84 on water conservation.
become increasingly complicated. The These reports contain information on
Sacramento-San Joaquin watershed is projected population growth and water
particularly complicated because of its needs for the next 30 years and the
size, the number of water rights steps that are being and can be taken to
holders, and the projects that export make more efficient use of California’s
water from the basin, water.

The State Water Resources Control Board Bulletin 160-83 has projected statewide
hearings on the availability of water, net water supply savings of 1.6 million
held in April and May 1983, led to Water acre-feet in year 2010 resulting from
Right Decision 1594 in November 1983. expected water conservation. About
That decision affects new water right 60 percent of these projected savings
permits and over 400 existing water would be from the urban sector and
right permits that contain Standard 40 percent from the agricultural sector.
Water Right Term 80 or 91. Term 80 Over 75 percent, or 490,000 acre-feet,
provides for Board reservation of of agricultural savings is from savings
jurisdiction to change the season of in the Imperial Irrigation District.
diversion. Term 91 prohibits diversion Expected savings of about 150,000 acre-
when releases of Central Valley Project feet was identified for the rest of the
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State. Use of reclaimed water is also supplies for use in water-deficient
projected to increase, years, interbasin and intrabasin trans-

fers of developed water supplies, and
Major elements of water conservation development of conventional in-basin
programs by the Department include: water supplies.

° Making water saving devices available Governor’s Executive Order B 68-80,
to all households in the State. These issued in 1980, directed the Department
devices have been distributed to over of Water Resources to prepare a plan of
3.3 million households, water conservation, reclamation, and

management for the State Water Project,
° A landscape water conservation pro- and to implement a progrsm of recycling

gram, which emphasizes implementation agricultural drainage and other brackish
programs, such as lawn watering guides water to augment project supplies.
and water audits for large turf.

Separate draft reports on recommended
° A leak detection and repair program water management plans have been

with an expanded grant program and completed for State Water Project
local agency assistance program to contractors. Each contractor was
help agencies prevent the loss of involved as much as possible in the
water supply, preparation of its plan. The plans

recognize existing programs within each
° Developing public education programs service area.

aimed at both children and adults.
This has reached i0 percent The of each waterprogram components management
of California’s elementary school pl~n are directed toward coordinating
children, and maximizing the use of existing water

supplies and facilities in the State
° Developing water pricing methods that Water Project service areas. The plans

would encourage water conservation were developed in a consistent manner,
without adversely affecting revenues, while allowing flexibility to consider

the uniqueness and individual con-
° Developing a program for reducing straints within each water contractor’s

agricultural water use in a way that service area. The common objective was
is relevant to the specific area. to develop plans that:

° Documenting conservation potential in ° Recommend actions to reduce demand,
the urban sector for use in outreach reclaim waste water, use ground water
programs to effect water savings, conjunctively with surface supplies,

and facilitate water exchanges, and
° An agricultural water conservation undertake other measures that will

program that has gone beyond research reduce or delay the need for new
and demonstration projects to imple- surface water facilities.
mentation of a mobile laboratory
program and the California Irrigation ° Are feasible and implementable.
Management Information System
program. ° Are flexible and can be implemented in

stages, allowing some actions to be
These water conservation programs are implemented as soon as possible and
integrated with other programs such as other actions that are subject to
water reclamation and improved water institutional, economic, or techno-

practices, conjunctive use of logic constraints to be implemented asmanagement
ground water and surface water, water- the constraints are resolved.
shed management, banking of water
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Examples of recommended water management ° Such suppliers adopt an urban water
measures in the plans are presented in management plan containing prescribed
Appendix E. They include such things elements by the end of 1985.
as:

° The plan be filed with the Department
° Urban and agricultural water of Water Resources.

conservation.
° The Department submit annual reports

° Conjunctive use of surface and ground to the Legislature on the status of
water, the plans.

° Waste water reclamation. ° Each supplier periodically review its
plan.

° Water exchanges and transfers.
Prescribed elements of the water manage-

More specifically conservation measures ment plans are:
include: education and public informa-
tion, leak detection programs, meter ° Estimated past, present, and projected
calibration and replacement programs, water use.
device distribution programs to reduce
water use, pricing, measures to reduce ° Conservation measures now practiced.
evapotranspiration, and measures to
reduce percolation to perched water ° Alternative measures to improve water
tables, use efficiency, considering economic,

environmental, and other factors.
Estimated savings for the State Water
Project service area would be over ° A schedule of implementation.
300,000 acre-feet for early 1990s,
mostly from Metropolitan Water ° Frequency and magnitude of supply
District. deficiencies.

Demand reductions for conservation and ° Ability to meet short-term
waste water reclamation used in deter- deficiencies.
mining the project needs identified in
the section "Available Water Supply, A plan under this Act that indicates a
State Water Project Demands and Delivery need for additional water supplies shall
Capabilities" are based on the savings contain evaluations of:
potential identified in these plans.

° Waste water reclamation.
These savings are consistent with
savings projected in Bulletin 160-83, if ° Short-term or long-term exchanges or
the State Water Project service area is transfers.
considered separately (although based on
a different methodology because the ° Management of peak demands.
bulletin covered the ~hole State).

O
Incentives to alter water use

The recently enacted Urban Water practices, including fixture and
Management Planning Act, Water Code appliance retrofit programs.
Section 10610 et. seq., applies to every
supplier providing water for municipal ° Public information and educational
purposes to over 3,000 customers or programs.
supplying over 3,000 acre-feet of water
annually. The Act requires that: ° Changes in pricing, rate structures,

and regulations.
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Many of the items that require evalua- protect striped bass. Before adopting

tion under the Urban Water Management Decision 1485, the State Water Resources
Planning Act have been considered in the Control Board held hearings and prepared
Department’s draft reports on recom- draft and final environmental impact

mended water plans. The reports. These reports are incorporatedmanagement
contractors are using information from into this report by reference.
the Department’s reports in complying
with the Act and other measures. Decision 1485 applies the same water

quality protection terms and conditions
The Department is continuing with to both the Central Valley Project and
studies of water conservation potential the State Water Project by ~mending the
in the State Water Project service areas permits for both projects. The State

and statewide. Water Resources Control Board did this
because it determined that it was
impossible to separate the effects of

Decision 1485 the two projects on the Delta.

Operation of Banks Pumping Plant and The U. S. Bureau of Recl~mation has

Clifton Court Forebay is coordinated traditionally declared that it is not
with that of the upstream State Water legally bound by any standards set by

Project and Central Valley Project the State. However, with some excep-

reservoirs and Federal diversion facili- tions during the 1976-1977 drought, the

ties in the Delta to meet applicable Bureau of Reclamation has voluntarily
Federal and State water quality stan- met the standards under an annual
dards for the Delta and Suisun Marsh. agreement with the Department of Water

Resources.
The present standards are set forth in
Water Right Decision 1485 of the State A trial court decision by Judge Figone

Water Resources Control Board. These on April 13, 1984, on the Decision 1485
standards are for protection of benefi- cases (Judicial Council Coordination

cial uses of water in the Sacramento-San Proceeding No. 548) concluded that the
Joaquin estuary, including municipal and State Water Resources Control Board, in
industrial, agricultural, and fish and many instances, did not proceed in the
wildlife uses. The underlying principle manner required by law, and failed to
of these standards is that water quality support Decision 1485 with adequate
in the Delta should be at least as good findings. Figone’s judgment remanded
as it would have been had the State and the proceedings to the Board and corn-
Federal projects not been constructed, manded the Board to set aside Decision

as limited by the constitutional mandate 1485 and to reconsider it in light of

of reasonable use. The State Board his decision. Most parties involved
recognized that the standards would not have appealed. The appellate court

levels of stayed the judgment, leaving Decisionachieve without-project
protection for some fish species, but 1485 in effect.
deemed the level of protection under the
decision reasonable until final
decisions concerning means to mitigate Coordinated Operation Agreement

project impacts were made. The
standards include adjustments in the Central Valley Project and State Water

levels of protection to reflect changes Project operations have been coordinated

in hydrologic conditions, under terms of an agreement signed in.
1960 and supplemented in 1971. The 1971

In addition to minimum flow and water supplement was not signed, but it has
quality requirements, project diversions been adopted by the operators on a

are limited in May, June, and July to year-by-year basis.
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The Department of Water Resources and State Water Project ¯
the Bureau of Reclamation propose to Power Operations
enter into a new Coordinated Operation
Agreement for the State Water Project The Department of Water Resources is one
and Federal Central Valley Project. The of the largest publicly-owned electric
two agencies released a joint environ- systems in the United States. As of
mental document on September 18, 1985, April 1983, the Department became a
to comply with State and Federal envi- fully interconnected bulk power agency I
ronmental protection laws. and assumed all the rights and respon-

sibilities of such an agency in the
The purpose of the proposed agreement is western electric grid. This requires 1
to assure that each project obtains its that the Department maintain a reliable
share of water from the Delta and bears electric system. Due to the Depart-
its share of obligations to protect ment’s unique ability to control its
other beneficial uses of water in the pumping loads, the Department will ¯
Delta and the Sacramento Valley. always be a major purchaser or seller of
Coordinated operation by agreed-upon power in the west. Managing its water
criteria can increase the efficiency of and power resources will result in 1
both projects, lowering the cost of delivered water to

the water contractors.
The report evaluates the environmental I
consequences of the proposed action of Operations with the additional pumping
signing and implementing the draft units will add to the Department’s
Coordinated Operation Agreement of ability to control its pumping loads and
May 20, 1985, as compared to the advance its long-range energy program. ¯
consequences of no action; i.e., not This long-range program is aimed at
signing and implementing the proposed elimination of wasteful, inefficient,
agreement, and unnecessary consumption of energy.

Its objective is providing energy and
The agreement requires negotiations transmission resources in a manner that
toward another contract for: is economically sound, has the highest 1

regard for the environmental concern,
° Additional conveyance for the Central and best uses existing power generating

Valley Project by the State Water facilities. Along with the added
Project (conveyance under the proposed capability of the additional pumps, this 1
agreement is provided for Decision program includes measures such as water
1485, Cross Valley Canal deliveries, conservation, energy recovery along the
and existing wheeling contracts), aqueduct system, use of renewable energy

sources, and minimization of all on-peak
° State Water Project purchase of energy use.

Central Valley Project interim 1
supplies. Details on the long-range energy program

are available in Department of Water

The agreement also addresses the Federal Resources Long-Range Energy Program
Government’s method of responding to Environmental Impact Report and annual I
changes in the State Water Resources reports on the State Water Project,
Control Board’s standards. Bulletin 132. Each year, when preparing

statements of charges to water contrac- ¯
Required congressional authorization is tors, the Department develops and
being sought, assesses short-range and long-range
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aqueduct operation studies. These            kilowatt-hours in 1985 10.8 billion to
studies are needed to project the amount     kilowatt-hours in 2000. The resources
of electrical capacity and energy             to meet these projected requirements are
required to deliver the contractors’          approximately as shown below.
requested entitlement water in future
years. The projected power requirements     Resource                         % of Total
also include pumping for recreation                                               1985     2000
water, reservoir and aqueduct losses,
and storage changes south of the Delta.      Hydroelectric

Hyatt-Thermalito            27.3     20.7
The State Water Project aqueduct       Aqueduct Recovery Plants 16.8     27.3opera-
tion studies are based on median-year          Other                           7.5      6.1
water supply conditions. The energy
requirements for each pumping plant           Geothermal                       3.7      6.2
include appropriate allowances for           Edison Exchange              12.5      9.3
transmission losses. In addition to          Coal                              14.0       7.3
energy requirements, the Department must     Wind                              0.2      0.2
consider electrical capacity                    Potential Pacific
requirements -- the maximum demands for       Northwest Purchase          18.0     22.9
electrical power during given periods of
time. Since the Department has flexi-
bility in regulating the State Water          Regulatory Permits for
Project electrical power load, the            Banks Pumping Plant, and
project is operated to minimize pumping      Related Environmental Documentation
requirements during on-peak periods,
when capacity and energy costs are            In 1975, the Department of Water
greatest. Thus, State Water Project          Resources applied for additional
maximum electrical capacity requirements     Department of the Army permits (under
occur during off-peak periods (nights,        Section i0 of the Rivers and Harbors Act
weekends, and holidays),                        of 1899) for operation of the existing

pumping plant and for installation and
State Water Project power requirements       operation of four additional pumps.
can vary significantly, depending on the     These permit applications ~ere filed
balance of water supply and water demand     following an order of the U. S. District
in a given year. Dry conditions in           Court in a suit brought by the Sierra
Northern California reduce the supply of     Club, which challenged the application
water available for delivery and               of existing permits for operation of the
decrease power requi=ements if the State     Banks Pumping Plant.
Water Project cannot deliver full
entitlement requests. Power require-        In September 1980, the U. S. Army
ments also decrease if hydrologic             Engineer District filed a final environ-
conditions or actions by local water         mental statement with the Environmental
agencies reduce demands in the San            Protection Agency on operation of the
Joaquin Valley or Southern California.       existing Banks (then Delta) Pumping
In general, power requirements would be      Plant, intake channel, and Clifton Court
larger than projected only if water           Forebay. This environmental statement
demands increased in Southern California     is incorporated by reference, and the
and there sufficient water supplies     executive from that statement iswere summary
in Northern California available for          reproduced in Appendix A. The statement
delivery,                                            discussed the beneficial and adverse

effects of water development in general
In Bulletin 132-84 (Table 18) State           (and State Water Project diversions in
Water Project requirements were                 particular) on fish and wildlife in the
projected to increase from 5.3 billion       Sacramento-San Joaquin estuary. It also
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discussed the fish and wildlife                  impacts of the banks Pumping Plant,
mitigation measures incorporated in             conditions may be reassessed and
Decision 1485 and enlargement of the             changed accordingly.
John E. Skinner Delta Fish Protective
Facility* to improve the fish salvage        The objective of the conditions proposed
system,                                              by the National Marine Fisheries Service

is to protect the fish and wildlife of
By letter dated March 30, 1981, the           the Bay and Delta, an objective shared
National Marine Fisheries Service stated    by the Department of Water Resources and
to the U. S. Army Corps of Engineers          the Department of Fish and Game. The
that it found the final environmental        two departments have proposed protective
statement on operation of the Banks           measures for mitigation of the Banks
Pumping Plant to be inadequate in             Pumping Plant. This proposal, in the
several areas of impact analysis and          form of an agreement between the two
mitigation measures. In addition, the       departments, is discussed in Chapter 5,
Marine Fisheries Service requested that      in the Mitigation Section.
various conditions be included in
connection with issuance of a Corps of       Operation pursuant to the proposed
Engineers permit for continued operation    National Marine Fisheries Service
of the Banks Pumping Plant. These            conditions would reduce pumping levels
proposed conditions were:                      to below those allowed under existing

conditions. The proposed conditions
° The volume of water to be pumped            were not acted on because of the

annually be limited to 1980 State           April 28, 1981, U. S. Supreme Court
Water Project entitlements,                  opinion on the suit brought by the

Sierra Club. The Supreme Court decision
° Pumping be scheduled to minimize            was that the Sierra Club could not bring

impacts on fish.                                a suit under the Rivers and Harbors Act.
The Court did not determine whether

° The Corps of Engineers retain juris-       permits were required for the existing
diction over operation of the plant        plant and for the additional pumps. The
until various Bay-Delta fish and            case was sent back to the District Court
wildlife studies are completed,              for a decision consistent with the

Supreme Court opinion.
° The Department of Water Resources

install and maintain fish screens on       On May 19, 1981, the Department of Water
Delta agricultural diversions.               Resources asked the Corps of Engineers

to suspend proceedings on Permit
° If losses have not been mitigated          Application 5820 for the existing plant

after 5 years of monitoring impacts of    and to withdraw Permit Application 5820A
the foregoing conditions, the Depart-      for the four additional pumps. The
ment of Water Resources provide fish      Department of Water Resources and the
hatcheries or other habitat improve-       Corps of Engineers then held a series of
ment measures to replace losses of         meetings to determine:
fish.

° Whether operation of the four
° If a Peripheral Canal or other                 additional pumps would affect the

facilities are built that lessen the         course, location, or condition of

*The Skinner Fish Facility is on the intake channel between Clifton Court Forebay
and Banks Pumping Plant. In June 1980, the Department of Water Resources filed a
Notice of Determination (under California Environmental Quality Act) for enlarging
the fish facility. The enlarged facility is now being tested.
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Delta waters and thus require a            Hydraulic Constraints and
Section i0 permit.                            Banks Pumping Plant Capacity

° Under what operational constraints          Hydraulic constraints can limit monthly
a permit would not be required,             maximum exports of the State Water

Project. The constraints are related
As a result of these meetings, agreement     to:
was reached on appropriate operational
constraints not requiring a permit.            ° Volume of Clifton Court Forebay
These constraints are set forth in Corps     ° Forebay inlet gate size and placement
of Engineers Public Notice 5820A,              ° Tidal fluctuations at the inlet gate
Amended (October 13, 1981), included          ° Capacity of southern Delta channels
here as Figure 2, which is the basis for     ° Flows in the San Joaquin River
preferred operation of the additional
pumps.                                                  Clifton Court Forebay storage enables a

high use of off-peak power at the Banks
The Sierra Club subsequently asked the       Pumping Plant. Inflows to the forebay
District Court to require a permit for       are governed by tidal fluctuations,
the existing and enlarged pumping plant      which average 3.7 feet daily. Five
based on three issues: civil rights         radial gates at the southeast corner of
violations, compliance with the National     the forebay are open during high tides
Environmental Policy Act and California      and closed during low tides. Opera-
Environmental Quality Act, and abuse of      tional procedures for the inlet gates
discretion by the Corps of Engineers          consist of minimizing the drawdown
under the Federal Administrative Proce-     effects of the diversions at all tide
dures Act. The first two issues were        levels.
dismissed by the District Court in July
1982.                                              Southern Delta channels were not

designed for project operations and,
With respect to the Administrative            therefore, limit the amount of water
Procedures Act, the Court agreed with        that can be pumped from the southern

additional         Delta without the channels andthe determination that erodingno

Corps of Engineers permit is necessary       levees.
for the existing pumps and has made a
decision regarding a permit for opera-      Water levels in southern Delta channels
tion of the additional pumps. This           are sensitive to State Water Project and
decision, filed on December 30, 1982,        Central Valley Project diversions. The
was as follows:                                    drawdown effects are of concern to local

agricultural diverters and have been
° The Corps of Engineers should retain       studied as part of the discussions and

jurisdiction to evaluate effects on        negotiations between the South Delta
the location, condition, and       Water Agency, the Bureau of Reclamation,course,
capacity of Delta waters after the         and the Department of Water Resources.
four additional pumps are installed.       Water supply and quality issues in the

southern Delta are discussed in
° The Corps of Engineers will monitor        Chapter 4.

the operations and enable public
access to results of such monitoring.      Banks Pumping Plant and Clifton Court

Forebay play a key operational role,
° Evidence of significant effects on the    because they are at the head of the

course, location, condition, or capa-     aqueduct system.
city of Delta waters from operation of
the enlarged plant will be grounds for    The physical capability of the Banks
requiring the State to apply for a         Pumping Plant would increase from 6,400
Corps permit,                                     to 10,300 cubic feet per second with the
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four additional pumps. However, the The complaint by the South Delta Water
maximum monthly export rate probably Agency alleges that:
would be less than 10,300 cubic feet per
second because of hydraulic constraints. ° Central Valley Project operations on
The Department of Water Resources the San Joaquin River, primarily
estimates the maximum average monthly Friant Dam, unlawfully reduce the
rate to be about 7,300 cubic feet per quantity and degrade the quality of
second because of these constraints, water flowing in the San Joaquin River
The estimated yield increase from these to the southern Delta.
calculations with the 7,300 cubic foot
per second maximum is 57,000 acre-feet ° Operation of State Water Project and

This is an increase in yield Central Valley Project pumps violatesper year.
of less than 3 percent over the existing southern Delta rights by lowering
project capability, water levels, reversing flows, and

diminishing the influence of the
Because of the uncertainty of determin- tides.
ing the maximum monthly rate, the impact
was analyzed for two or four additional ° The Secretary of the Interior’s desig-
pumps considering the range from 7,300 nation of the Stanislaus River basin
to 10,300 cubic feet per second of maxi- for allocating water from New Melones
mum proposed plant capacity. The two Reservoir violates southern Delta
additional pumps would have a capacity rights by not including the southern
of 8,500 cubic feet per second, while Delta in the basin.
four additional pumps would have a capa-
city of 10,300 cubic feet per second. Direct involvement of the Department of
The lower rate produces slightly less Water Resources in the suit is due to
yield and, therefore, less benefits, the effect of operation of its pumps on
The higher rate in both cases produces the southern Delta. The other issues
7,000 acre-feet per year increased firm involve only the Bureau of Reclamation.
yield, with increased exports during
winter when fish abundance and resulting In February 1984, the Department filed
impacts are low. (See Chapter 3 and the its answer. On July 26, 1985, the Ninth
response to General Issue I0, in Circuit Court of Appeals affirmed the
Chapter 7, for more discussion on this District Court’s denial of the United
subject.) States’ Motion to Dismiss on sovereign

immunity grounds.

Other Litigation
Ecological Studies

The lawsuit, South Delta Water Agency
et al. versus United States et al. was The Interagency Ecological Study Program
filed on July 22, 1982, in the Federal in the Sacramento-San Joaquin Estuary
District Court in Sacramento against the is being conducted by the Department of
Bureau of Reclamation and the Department Fish and Game, the Department of Water
of Water Resources over the effect of Resources, the U. So Fish and Wildlife
operation of the Central Valley Project Service, the U. S. Bureau of Reclama-
and State Water Project on the southern tion, the U. S. Geological Survey, and
Delta. The suit seeks a declaration of the State Water Resources Control Board.
the rights of the parties, a preliminary This progrmn is being conducted under
injunction, and a permanent injunction terms of an Interagency Memorandum of
requiring that the projects be operated Agreement executed on July 13, 1970.
to protect the southern Delta. The purpose of that agreement is to
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Public Notice
US Army Corps
of Engineers

Public Notice Nck 5820A Date: 13 October 1981Sa(~ment~ District Amended

Sacramento, CA 96814 In Reply Refer to: SPKCO-O Comments Due by:

TO WHOM IT MAY CONCERN:

I Subject: Suspension of EIS preparation and permit processing for the.application (No. 5820A) to operate
four additional pumps at the Delta Pumping Plant.
Applicanl: State of. California, Department of Water Resources (DWR), P.O. Box 388, Sacramento,

I California 95802.
The California Department of Water Resources (DWR) plans to lirn’it the operation of the expanded
pumping plant such that daily diversions into Clifton Court Forebay would not exceed 13,870 acre-feet

I and three day average diversions would not exceed 13,250 acre-feet: These amounts are based on the
¯ historical maximum diversions for the existin.g Delta Pumping Plant complex.

The existin[l Delta Pumping Plant, includin[~ its maximum operation, is~covered by the nationwide permit

I for work completed before December 1968. Operation of the expanded facility such that future
diversions into the forebay do not exceed the historical maximum one-day and three-day divergion rates
would have no increased effect on navigable capacity of the Delta waterways. Therefore no additional
permit will be required under Section 10 of the River and Harbor Act of 1899 provided that the historical

I maximum diversion rates are not exceeded.

In addition to the operational limits described above, DWR plans to increase diversions by one-third of
the San Joaquin River flow at Vernalis during the period from mid-December to mid-March when the

I flow exceeds 1000 cubic feet per second. Analysis of this proposed operation, using mathematical models
of the Delta, shows that there would be no additional reduction in water levels at Clifton Court Ferry
because any increased drawdown would be off-set by higher stages, caused by increased San Joaquin
River flows. Also, analysis shows that the flow direction in the channels near the forebay will not be

I substantially affected by operation.this

We have concluded, therefore, that diverting one-third of the flow at Vernalis between mid-December
’ and mid-March when flows exceed 1000 cfs would have no effect on navigable capacity, and no Section
10 permit is required for this operation.
Because the proposed operation does not require a Department of Army permit, no EIS will be prepared
and the Corps will not participate in a joint EIS/EIR process with the California DWR. DWR, however, is

I continuing to prepare an EIR under the California Environmental Quality Act (CEQA). Permit processing
and EIS preparation may be resumed if DWR decides to operate the Delta pumping plant differently from
the operation described in this notice.

I If you have any questions concerning this notice please call Mr. Tom Coe of our Regulatory Section (916)
440-2541, FTS 448-2541.

Colonel, CE
Commander and District Engineer

I FIGURE 2. CORPS OF ENGINEERS’ PUBLIC NOTICE NO. 5820A AMENDED
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provide for ecological studies necessary to estimate the number of eggs
for a thorough understanding of the San released during the spawning runs.
Francisco Bay-Delta estuary. The objec-
tives of these studies are: ° Studies to determine the relationship

between river flow conditions and
° To improve understanding of the young salmon and striped bass

requirements of fish and wildlife in survival.
the Bay-Delta system.

° A program of tagging young salmon to
° To develop design and operating cri- determine survival rate in the Delta

teria for the State Water Project and and the Pacific Ocean.
Central Valley Project for protection
and enhancement of Bay-Delta fish and °A program to evaluate resident fish to
wildlife, assess their ~bundance, distribution,

and migration patterns.
° To monitor project operations and to

evaluate and modify operating criteria
as necessary.                                    Fish Facilities

and Related Studies
During fiscal year 1984-85 the studies
covered fish, fish facilities, water These studies are being conducted to
quality, Suisun Marsh, and outflow provide information to Department of
requirements for San Francisco Bay. Water Resources engineers for the design
Total funding under the program has been and evaluation of fish protective
about $40,000,000. Of this amount, facilities. The Department has recently
about $20,000,000 has been funded by the spent $4.5 million to improve and
Department of Water Resources. enlarge the John E. Skinner Fish

Facility, plus expenditures to construct
fish screens for Roaring River (Suisun

Fish Studies Marsh). The Department is also
designing screens for the North Bay

These studies provide information on Aqueduct. With respect to Skinner Fish
resident and anadromous fish, including Facility, the Department is studying:
striped bass, chinook salmon, and
American shad. The information can be ° Efficiency of new secondary screens.
used to help determine the impact of the
State Water Project and Central Valley ° Effectiveness of new screen material
Project on fish distribution and on holding tanks for reducing losses.
abundance. Activities consist of :

o Effectiveness of a new cleaning system

° A summer program to estimate the on the secondary screens; in particu-
number of young striped bass reaching lar, the buildup and removal of peat
1.5 inches. These estimates are used fibers from the perforated plate.
to determine annual variations in
year-class strength and survival Related studies involve:
through the larval stages.

° Improvements in the system for hauling
° A program to tag adult striped bass salvaged fish to the Sacramento River

during the spring. The tagging for release.
program, with subsequent recapture of
tagged fish, is used to develop annual ° Predation losses in Clifton Court
estimates of the number of ~dult Forebay and whether predator control
striped bass by sex and age. The would be effective and practical.
population estimates also can be used
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Other potential losses of striped bass Coordinating operation and maintenanceo

and other fish in the system and of the Initial Facilities~ Roaring
assessing the magnitude of these River distribution system, Morrow
losses in relation to those associated Island distribution andsystem,
with the State Water Project. Goodyear Slough outfall.
Examples of facilities where
significant losses may occur include ° Monitoring the fish screens at the
Delta agricultural diversions, Tracy Roaring River diversion.
Pumping Plant ~. Contra Costa Canal, and
Pacific Gas and Electric Company ° Cooperating in the interagency studies
intakes, to determine requirements for

maintaining Suisun Marsh as a brackish
water marsh. Facilities being

Water Qual.i~t.y Studies considered are: Montezuma Slough
control structure, Grizzly Island

These studies include water quality mon- distribution system, Potrero Hills
itoring and mathematical modeling to ditch, Boynton-Cordelia distribution
predict the effect of project operation system, Cprdelia-Goodyear ditch, and
on the Bay-Delta system. Activities Goodyear Slough control structure.
consist of:

Continuing to monitor marsh habitat.o

° Analyzing factors that stimulate or
inhibit algal growth in this estuarine ° Providing funds to the Department of
environment. Fish and Game for marsh planning.

° Working with a private consulting firm
on improvement of the multilayered, Ban Fran=is¢o. Bay Outflow Study
steady-state model for the Delta and
Suisun Bay area that will reproduce Activities of the San Francisco Bay
stratified flow conditions and will Outflow Study consist of:
better represent the prototype. The
model will be used to investigate ° Monthly tow net sampling at
conditions that caused extremely low 35 stations in the bay system to
productivity in the estuary during the determine marine species distribution
1976-1977 drought and to establish and to provide information on the
flow distribution and salinity relationship between the shrimp
relationships, population and Delta outflow.

° Analyzing phytoplankton and zooplank- ° Compiling and plotting historical
ton populations. Delta outflow, gaged inflows from

other streams tributary to the bay,
° Investigating food chain relationships and inflow from treated waste water.

in the central Delta, especially the
post-drought decline in primary ° Maintaining 2 electrical conductivity
productivity and the continuing recorders in San Francisco Bay to
development of a time-variable document salinity changes resulting

phytoplankton model, from changes in Delta outflow.

° Analyzing correlations between fresh

Suisun Marsh Stud~ water inflows and salinity.

Activities of the Suisun Marsh Study ° Collecting information on salinity in

consist of: the bay during periods of high Delta
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outflow to document effects of high ° Phytoplankton Work Group to compile
flows, and analyze existing data on Delta

hydrodynamics and productivity,
° Working with the U. S. Geological especially as they relate to

Survey, Sacramento District, as part phytoplankton.
of a study on hydrodynamic circulation
in the San Francisco Bay system ° Controlled Flow Experiment to deter-
downstream of Benicia. mine (i) the effects of State Water

Project and Central Valley Project
A recent report from this study is water exports on food chain (phyto-
Effects of Freshwater Outflow on San plankton and zooplankton) development
Francisco Bay Biological Resources, and abundance during the larval stages
July 1983. This report is basically a of young striped bass in the Bay-Delta
literature review, with some tentative estuary and (2) the relative impor-
conclusions, discussed in Chapter 6, tance of these effects in comparison
under Cumulative Impacts. to other factors affecting the food

chain.

Related Studies Interagency Delta Health Aspects
Monitoring Program. This data collec-

Studies other than those under the tion program is designated to evaluate
direction of the Interagency Ecological health aspects of Delta water supplies
Study Program include: and water quality changes that might

result from water transfers through the
Cooperative Striped Bass Study. This Delta. Participating agencies have
study, funded by the State Water included the Bureau of Reclamation, City
Resources Control Board, has investi- of Stockton, East Bay Municipal Utility
gated relationships between toxic District, and the water contractors of
materials in Bay and Delta waters and the State Water Project. The program is
problems with the striped bass designed to identify sources of contam-
population. The study, in cooperation inants to Delta water and determine how
with the National Mari,ne Fisheries they are transported through the system
Service and the Department of Fish and and how this affects the concentration
Game, has found that chronic toxic at points of withdrawal.
chemical exposure seriously affects
every stage of the striped bass life Biological agents such as viruses,
cycle, from eggs to adults. Findings bacteria, and others that can be effec-
are discussed in Chapter 5, under tively removed or rendered harmless in
General Impacts on Striped Bass. the water treatment process are not

evaluated. The constituents that are
The study is now finished and the not removed or are extremely difficult
Department of Fish and Game prepares an to remove using standard processes are
annual health index for striped bass. being addressed in this study. Some of

the constituents of concern to public
Striped Bass Working Group. This study health that are being monitored are
by a group of scientists, working at the asbestos, sodium, selenium, pesticides,
request of the State Water Resources and organic trihalomethane precursors.
Control Board, was to investigate causes
of the striped bass decline and identify
corrective action. Findings are dis- Planning Perspective
cussed in Chapter 5, under General
Impacts on Striped Bass. The group’s The proposed action to install the
reco~nendations have resulted in two additional pumps is being closely

programs : coordinated with the Department’s
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statewide water program and with other feasible our water systems should be
specific planning programs for the State interconnected to improve their
Water Project and Delta. Chapter 6 utility during drought; fifth, fish
discusses these planning programs in the and wildlife must be protected; sixth,
Governor’s Water Legislation Package of the water rights of the areas where
1984 and Cumulative Impacts sections, water originates must be fully

respected; and seventh, technology
The Department’s statewide planning such as drip irrigation, waste water
activities are based on language reclamation and desalination represent
contained in the Water Code and on important elements in our program."
recent guidance provided by Governor
Deukmejian. Section 12581 of the Water Under the Burns-Porter Act, the
Code states: Department has specific planning

responsibilities for the State Water
"In studying water development Project. These planning activities are
projects, full consideration shall be being guided by specific management
given to all beneficial uses of the objectives, which are:
State’s water resources including
irrigation, generation of electric ° To protect the environment and economy
energy, municipal and industrial of the Delta.
consumption of water and power,
repulsion of salt water, preservation ° To provide dependable water supplies
and development of fish and wildlife to Delta users and to State Water
resources, and recreational Project and Central Valley Project
facilities, but not excluding other users that divert from the Delta.
beneficial uses of water, in order
that recommendations may be made as to ° To protect the financial integrity of
the feasibility of such projects and the State Water Project and Central
for the method of financing feasible Valley Project.
projects ."

Planning for and purposes of installa-
Governor Deukmejian has outlined tion and operation of the additional
specific statewide planning direction to pumps are consistent with the Depart-
guide water programs. In January 1984 ment’s statewide, project, and Delta
the Governor outlined key points planning. The increased reliability forseven
in his State of the State message to water supply delivery, power cost
underlie a policy for a water program, savings, and standby pumping capacity
The Governor’s specific statement was as provided by the pumps will aid the
follows: Department in meeting future economi-

cally sound and environmentally
"California has enough water to meet sensitive water development.
our growing needs and protect our
environment, if we use it wisely and The proposed additional pumping units
if we take the needed actions now. To have a favorable benefit/cost ratio.
ensure water for all Californians, we Mitigation for the additional pumps and
should emphasize the following seven the diversion constraints included are
points: first, water conservation and consistent with Delta protection
salvage of wasted water are some of planning, an important objective of the
the most economical ways to meet our Department. Mitigation includes
needs ; second, the quality of water measures for the incremental effects of
supplies must be protected; third, we the pumps and extended measures to
should build additional facilities to mitigate the direct impacts of the
store surplus water underground and in existing pumps. In addition to this

offstream reservoirs; fourth, where mitigation, operation under the
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preferred alternative will shift exports operation of the existing pumping plant
toward winter months of low fish and for installation and operation of
abundance and away from summer months of four ~dditional pumps. On July 7, 1980,
high abundance, with resulting reduction the Corps of Engineers, Sacramento
in fish entrainment losses for many District, issued Public Notice 5820A on
species, including striped bass. the application by the Department of

Water Resources for a permit to install
Planning activities related to the Delta and operate four additional pumping
are complex; therefore the timing of units. This notice informed interested
specific long-range planning measures is parties of the preparation of a joint
difficult to predict. The decision on environmental impact statement/report
proceeding with the additional pumps related to construction and operation of
recognizes these planning difficulties the four additional units. The notice
by considering economic justification invited comments on the scope, alterna-
and environmental impacts of the pumps tives, major issues, and mitigation to
independent of future wa~er resources be discussed in the report.
measures. Evaluation of the preferred
alternative showed that the pumps, In addition, the Sacramento District
without future Delta planning measures published in the Federal Register a
and with limitations imposed by natural Notice of Intent to prepare the draft
factors, the State Water Resources environmental impact statement/report.
Control Board, the Corps of Engineers, Concurrently with the Corps of
and existing contracts, represent a Engineers Public Notice 5820A in July
sound economic and environmental step 1980, the Department of Water Resources
toward water resource development issued a combined "Notice of
without reliance on any particular Preparation" and "Notice of Solicitation
future facility, of Views During Predraft Environmental

Impact Statement and Environmental
Action taken in connection with this Impact Report Consultation Process".
environmental document to install and The combined notice had two purposes:
operate the additional pumps according
to the Corps constraints should not be ° To inform responsible and trustee
interpreted as precluding the Department agencies of the preparation of a
of Water Resources from future planning draft environmental impact
to operate the plant at its full statement/report.
capacity as part of its efforts to meet
contractual commitments. It is expected ° To solicit other views.
that future statewide water resources
programs will introduce planning for new The State and Federal notices ~ere sent
agreements, water facilities, levee together to Federal, State, and local
construction, water management programs, agencies; environmental organizations;
and project operations without the and interested individuals. Both
diversion constraints for navigable notices briefly described the purposes,
capacity. Implementation would require alternatives, and probable effects of
additional consideration of the Federal the additional pumps. A scoping meeting
regulatory permit process and the need held on February 5, 1981, in Sacramento
for added environmental documentation, was attended by 30 people. The notice

for this meeting had essentially the
same distribution as the notices of July

Public Participation 1980, and included a summary of comments
already received. Table 1-2 summarizes

In 1975, the Department of Water views expressed and comments received
Resources applied for additional as a result of these notices and the
Department of the Army permits for scoping meeting.
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l
I                                                                       Table 1-2

l SUI~IARY OF VIE~S AM) COH~NT5 CONCERNING ADOITIONAL PUHPS AT
HARVEY O. B.~NK$ I~LTA PUMPING PLANT

(Received through February 1981)

i ,Expressions o,f Support

Assembly~en Richemd Lehlan
Metro~lltsn ~ate~ Dletrlet o~ ~outhern ~sllfo~nla

Ke~n ~ounty W~ter Agency
Callfernla Fazl Bureau Federation

Agency or ~tity ~eas~s

As~ci~tion of ~y ~ee ~ve~ents ~asd to Pe~iphe~ C~n~ ~ ~alet~
f~iiities until o~flo~ standards ~e
est~lis~ fo~ Sen F~s~i~o B~y.

~uth ~lt~ ~ate~ Age~y ~s~ to new pumps ~it~ full mitigation
5an ~aq~n Farm Bureau F~eration by t~ State ~ater P~oject fo~ ~cts on

~he~n ~lba waber supply.

~ ~ee Loc~ P~pe~ty ~ne~s ~osi~, silbabi~ d~awdo~s, ~ever~ flo~,
~aber S~ ~ ~t ~ b~ash, ~ber q~liby.

~ V~ious ~he~ Inberesbs ~ver~ effecbs ~ reservoi~ sborage,
~veabion, a~ ups~=e~ ~o~.

Subjects That Should be Addressed in the
Environmental Impact Report

Commenttn~ AgencY A~ea of Concern

National Marine Fisheries Sa~vice Alternatives (conservation, ground v~ate~
Central Delta Wate~ Agency management, p~icing policies, relocation of

service a~eas) o

National Ma~ine Fisheries Service A~asa of Impact (upstream, Delta, Say, service
U. S. Fish and Wildlife Service areas).
U. S. Bureau of Reclamation

National Marine Fishe~ias Service Cumulative Impacts (Senate 8ili 200
implementation, Central Valley P~oject, etc)

Counsel of San Ooaquin County G~owth in State Wate~ P~oject service a~eas.

Counsel of San ~oaquin County Water Levels in Southern Delta

California Department of Fish and Game Fishery Impacts
U. 5. Fish and Wildlife Service
National Marine Fisheries Service
U. S. Bureau of Reclamation
Counsel of San 3oaquin County

Dent~al ~elta Water Agency Navigation Impairments

California Department of Fish and Peripheral ~analysis ¯Canal with and wit hour)
California Resources Agency
North Delta Water Agency

Counsel of San 3oaquin County Scour
U. 5. Bureau of Reclamation
Central Delta W~te~ Agency

Central Oelta Water Agency Wate~ Hyacinths

U. S. Bureau of Reclamation
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The Draft Environmental Impact Report on statements from members of two fishing
the Proposed Additional Pumping Units clubs were received, all protesting the
was distributed on November 30, 1982, additional pumps. Most of these letters
with a 45-day comment period ending and forms were apparently generated by
January 15, 1983. (Action on the a request to write the Department, made
Federal environmental statement was by outdoor columnist Tom Stienstra in
suspended in October 1981 when the Corps the January 30, 1983, issue of the San
determined that no Federal permit was Francisco Examiner and Chronicle.
required.) In response to several re-
quests, the comment period was extended The comment letters, the transcript of
to February 15. A public hearing was the public hearing, the Stienstra
held on February 4 in Sacramento. article, and a representative protest

letter are reproduced in Chapter 7.
Comment letters were received from 30 All comments received have been
Federal, State, and local agencies, 8 considered in preparing this final
environmental groups, and 3 individuals, environmental impact report. The
At the February 4 hearing, Ii individu- report has been expanded or modified,
als testified, representing the same or where deemed appropriate, in response to
similar groups. In addition, 75 letters the comments.
from individuals and 81 signed form

!
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Chapter 2. PROJECT

This chapter describes the purposes, energy program, ~hich includes measures
physical features, and construction to help protect the environment.
activities in connection with the pro- Specifically, the additional pumps would
posed additional pumping units at the delay State Water Project needs for
Harvey O. Banks Delta Pumping Plant. additional power generating capacity and

any associated power plant construction
needed to provide such capacity. This

Purpos~ would increase efficiency in electrical
load management and reduce project power

The purposes of additional pumping units costs by more use of lower cost off-peak
at the Banks Pumping Plant are to: rates and by reducing project costs for

capacity.
Minimize on-peak power requirements
to improve the efficient use of Figure 3 shows the relationship between
existing power generating facilities on-peak and off-peak energy use for the
and reduce costs for the State Water State Water Project in comparison with
Project. all of California. The figure also

shows the effects of additional pumping
° Provide standby pumping capacity to capacity at Banks Pumping Plant.

compensate for outages of the existing
units.

Outages
° Increase reliability of State Water

Project supply deliveries.                    Maintenance work on the existing units
may be required any time of the year.

These three purposes are discussed in Scheduling preventive maintenance has
the following sections, become difficult in recent years and

will become more so because of the
In addition, an important advantage of increasing continuous use of all the
the additional pumps with the existing pumps.
project storage and facilities would be
to allow more efficient operations by Cavitation of the pump impellers, a

from summer major maintenance problem, requiresshifting some exports away
months of high fish abundance to winter about a 6-week outage per unit to

months of low abundance, repair. In 1981, the average down time
was 28.7 days per unit. From 1975 to
1981, the plant has had an overall

Power Savings annual operating availability of= about
85 percent, which means an annual outage

The increased capacity of the additional of 15 percent. This outage includes
pumps would allow shifting power use scheduled maintenance of about 9 percent

from periods of high demand to periods and unscheduled (forced) outages of

of low demand to more effectively use about 6 percent. The unscheduled
existing generating capacity. This outages can be critical to project
helps the Department meet its long-range operation.

!
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FIGURE 3

RELATIONSHIP BETWEEN ON-PEAK/OFF-PEAK ENERGY USE
FOR THE STATE WATER PROJECT AND ALL OF CALIFORNIA

AND EFFECTS OF ADDITIONAL PUMPING CAPACITY (~DASHED LINES~)

REPRESENTATIVE REPRESENTATIVE
CALIFORNIA

"1" REPRESENTATIVE __ CALIFORNIA
LOAD CURVE PROJECT LOAD CURVE (~ -- LOAD CURVE
WITHOUT PROJECT WITH PROJECT

PEAK DEMAND A"

~ FOR YEAR

’.i:i:A HOURS HOURS HOURS HOURS

~~ i%:

I I

~ iii::ili::;ii::i::~::;::~i~::~::~i~ili~i~;:: ....I MINIMUM
Z i[i!~i[[~i~!iii!i!i~::iiii!ili[iii~ii::i::~::::.. I            -DEMAND                                                    "~"
< ~ FOR YEAR
LU ~ ON-PEAK I OFF-PEAK
:" ) HOURS ~ HOURS ~’ B

I

::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::
0 4380 8760 0 4380 8760     0 4380 8760

HOURS IN YEAR HOURS ~N YEAR HOURS ~N YEAR.

[~]MAGNITUDE OF PROJECT LOAD OVEREMPHASIZED IN RELATION
TO TOTAL CALIFORNIA LOAD FOR PURPOSE OF CLARITY

Forced outages represent unavailable Increased ~[eliability
capacity and a potential for lost water of Water Supply Deliveries
supplies if they occur during unregu-
lated flow conditions when the pumping Additional pumping units would provide
plant would otherwise operate at increased reliability of State Water
capacity. Water supplies lost due to Project deliveries by improvin~ export
forced outages cannot be recovered. The operations in two areas:
loss of water supplies attributable to
one large unit continuously out of o Compensation for outages of existing

service during a critical time of need pumps, as previously described; and
is about 15,000 acre-feet per w~ek--
enough to meet the annual needs of about o Increased winter diversions of some

15~000 families. Additional pumping unregulated flows to provide yield
units would provide standSy capacity during critical year operations to
and compensate for this potential reduce a portion of the decline of
loss. existing project yield due to upstream

area of origin use (see Figure
In addition, the State Water Project and Also, the additional pumps would
Central Valley Project are subject to increase average annual exports to
outages from canal lining failures. The increase the percentage of time that
additional pumps would provide flexibil- project demands can be met in noncrit-
ity to minimize project yield losses ical periods and provide additional
by enabling additional pumping after supplies for development of locally
repair of canal lining, managed ground water supplies.

C--105325
(3-105325



I units would be installed in the existing
, Figure 4. plant building, in space provided during

PROJECTED ENTITLEMENT REQUESTS original construction. No new buildings

I COMPARED TO STATE WATER or enlargements would be needed. These
PROJECT FIRM SUPPLY pumps would be paired to discharge

5 ~ ~ ~ through existing manifolds into two

i existing 15-foot-diameter discharge
lines and then into the California
Aqueduct.

Projeoted Entitlement Requests
4

I Procurement and installation of the

~ units and auxiliary equipment would
,., involve at least eight contracts to

L~

I ,,’, 3 cover the necessary components: pumps,
~ motors, valves, transformers, switchgear
< assemblies, distribution centers, con-
o trol boards, and a completion contract.! ~ 2 The time from initial advertisement for
~ bids to operational status would be
~ Firm Supply From about 5 years.

I Additional Delta Pumps
Existing Facilities

1 (Corps of Engineers’
Constraints) Collst;rtlct iO~t Activities

I Major construction activities involved
0 with installation of the units in the

1985 1990 1995 2000 plant consist of:I YEAR
o Shipping the mechanical and electrical

equipment to the site.

I physical Features
o Erecting a temporary concrete batch

Actions involved in manufacturing and           plant nearby.

i installing additional units and modi-
fications in the southern Delta are ° Hauling in cement and aggregate.
discussed below. Modification of
Clifton Court Forebay is not required ° Placing forms, reinforcement, con-

I for operations under criteria developed crete, and equipment in the plant.
by the Corps of Engineers to ensure that
adverse effects on navigable capacity Activities and associated impacts during

I are not increased by the addi.tional fabrication, shipment, and installation
pumps. Modification of the forebay are discussed in Chapter 5 (Impacts of
would probably be needed, however, to Construction).

i achieve the pumping levels used in
alternatives that exceed the Corps of
Engineers criteria. Southern Delta Modifications

I The Department has studied options for
Pumping Units modifying the southern Delta; for this

report modifications were assumed to

I The additional pumps could each consist of any of the following:
discharge 1,067 cubic feet per second,
and each would be driven by a ° A second intake at the northeast

i 34,500-horsepower electric motor. The         corner of Clifton Court Forebay.

I 29
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° Dredging and other improvements in         Public Notice 5820A, Amended, con-
three southern Delta channels:               strained operating criteria. The high
Victoria Canal, Middle River, and Old      export alternatives are for the purpose
River.                                           of computing the impacts associated with

using maximum capacity with the addi-
The forebay modifications and dredging       tional pumps and existing facilities.
of southern Delta channels are discussed
in Chapter 3 (Alternative Operational        Delta hydraulic improvements are needed,
Plans 2-8.5 and 4-8.5, and Alternative       but they have not been formulated.
Operational Plan 4-10.3) and Chapter 5       These improvements would be more compre-
(Second Clifton Court Forebay Intake).       hensive than those discussed here and
These plans for the southern Delta are       would fall into the classification of a
not complete water transfer plans,             Delta water transfer plan. The Depart-
because reverse flows in the lower San       ment of Water Resources is studying
Joaquin River would not be eliminated         alternative plans for water transfer in
and northern Delta modifications would       both the northern and southern Delta.
also be required. These modifications       These alternatives are described in
are only for alternative operational          Chapter 6, under Alternatives for Delta
plans that go beyond Corps of Engineers      Water Transfer.
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Chapter 3. DESCRIPTION AND COMPAE£SON OF ALTERNATIVES

Two types of alternatives were Alternatives considered in the draft
evaluated: environmental impact report are also

considered in this final, with added
° Alternative operational plans, alternatives to accomodate updated

operation studies and to clarify
° Water supply and demand reduction questions on the draft.

alternatives in project service areas.
The I0 alternative operational plans are

Table 3-1 is an environmental checklist identified by two numbers, the first
summary for the preferred, other opera- indicating the additional units and the
tional, and water supply and demand second indicating the maximum monthly
reduction alternatives, pumping plant export rate, in thousand

cubic feet per second. For example, the
Ten alternative operational plans were no-project alternative is designated
evaluated for operation of Banks Pumping no new0-6.4 because units would be
Plant and Clifton Court Forebay, based installed and the present maximum
on overall operation of the State Water monthly diversion rate is about 6,400
Project and Central Valley Project in cubic feet per second. Similarly, the
compliance with Decision 1485. Environ- plan designated 4-10.3 represents four

mental effects of these alternatives new units with a maximum monthly export
were evaluated in two categories. Con- rate of 10,300 cubic feet per second.
ditions before year 2000 are discussed
in detail in Chapter 5, using comprehen- Special designations used for the four

sive water supply and power studies, alternative operational plans that meet
future related Corps constraints include the wordBeyond the year 2000,

projects such as reservoirs or other "Corps". These alternatives are

facilities can affect the operations, explained later in this chapter.
The additional pumps can increase
exports with future projects. Condi- Alternative operational plans with an

tions after are discussed in Chapter 6 odd number of additional units were not
considering potential cumulative impacts evaluated because of Banks Pumping Plant
of related water resources projects, design. The plant was designed and con-

structed for installing additional units
The no-project alternative represents in pairs. One or three additional units
State Water Project operations with could be installed, but that would
existing Banks Pumping Plant capacity, virtually preclude future installation

The preferred alternative is to install of the unit sealed off.
four additional units and operate the
plant and forebay according to U.S. Several alternatives involving operation
Army Corps of Engineers constraints of Banks Pumping Plant at export levels

established in Public Notice 5820A, below present levels were discussed in

Amended*, and Decision 1485 or any the Federal environmental impact
other valid water right standards, statement on the existing pumping plant,

published in September 1980. These
alternatives, evaluated as limitations

*In this report these constraints are referred to as "Corps constraints".

31
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on use of the existing pumping plant sionally been exceeded under conditions
capacity with no change in operation of of very high flows in the San Joaquin
upstream reservoirs, ~ere: River. During tests in 1974, the peak

inflow was about 14,000 cubic feet per
° Moderate reduction of pumping second. However, under conditions of

(70 percent limit), low San Joaquin River flows, the
° Severe reduction of pumping combined export capacity of the Central

(30 percent limit). Valley Project and the State Water
° Cease pumping. Project is restricted by southern Delta

channel capacity, and is about ii,000
In general, environmental and financial cubic feet per second.
impacts of these alternatives were
increasingly severe south and west of Constantly changing head differential
the Delta; environmental impacts in the between exterior tides and interior
Delta were increasingly beneficial, water levels causes a significant
Moderate reduction of pumping would have diversion constraint ~hen the differ-
frozen water deliveries at about the ences converge during hourly operations.
1980 entitlement level. Other operational constraints are

imposed by minimizing drawdowns and con-
trolling tidal currents and velocities

Operational Considerations in nearby channels to prevent erosion.
These constraints restrict gate opening

Operational considerations for Banks periods to appropriate high tide
Pumping Plant and Clifton Court Forebay conditions.
inc i ude :

With such constraints, it is difficult
° Available water supply, to define a maximum pumping rate at
° Decision 1485. Banks Pumping Plant that could be sus-
° Coordinated Operation Agreement. tained on a monthly basis under high
° Power operations, flow and tide conditions because of the
° Regulatory permits, many and complex hydraulic variables
° Hydraulic constraints and Banks involved. A maximum monthly export rate

Pumping Plant capacity, was estimated for the Corps constraints
° Project demands, capability, and that could occur from mid-December to

efficient operations, mid-March with high San Joaquin River
flows and additional pumping units.

These operational considerations were This estimate was based on calculations
discussed in Chapter I, under "State of a representative distribution of
Water Project Operation"; more detailed hourly forebay inflows during a 31-day
information on hydraulic constraints, month (744 hours), as shown below.
pumping plant capacity, and efficient
operations is presented here.

Hours Average
Forebay Inflow Rate in per Hours

_Hydraulic Constraints and Banks Cubic Feet p,er Second Month per Day
Pumping Plant Capacity

Zero (Gates Closed) 124 4.0
The gated control structure for Clifton 0 to 3,000 3 O. 1
Court Forebay was designed for a con- 3,000 to 5,000 22 0.7
tinuous inflow of 12,000 cubic feet per 5,000 to 7,000 85 2.7
second, but can pass flows up to 16,000 7,000 to i0,000 210 6.8
cubic feet per second when a very high 12,000 (Design Inflow) 300 9.7
tide coincides with minimum water levels
in the forebay. Design flow has occa- Total 744 24.0
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Table 3-1

SUMMARY OF ENVIRONMENTAL IMPACTS

I IMPERIAL VALLEY CONSEF I IMPERIAL VALLEY CON~
[EXTRAORDINARY WATER CONSERVATION IEXTRAORDINARY WATER CONSERVATION

IALTERNATIVES IALTERNATIVES 4-8.5,
IALTERNATIVES 4-6.3* iALTERNATIVES 4-6.3~

II. Popula~ ~}l the prowl alter t~ ~at~, dutr~bu-

of ~he ~,P N N N ~ N M ate a demand f~ a~itmnai ~nK~

Alterat~towater~r~.raiioralrtra~�~ M M M M ~MN N N N N

� Aiterahono~atrmove~nt.~ure~tem~rature,~ ¢- ~" M M M M ~ M

= (.l~..cs m current~ or t~ ~u~ or ds=~ion of water £ ~r ~overn~nt~ ~v~P M M I M M I M
movements, m ester marne or fresh watersP N Y N M N

b C:hangesma~rpti~rmt~,dra==ge~lterns=t~rate
N N N Y N ,. U~oisu~tantmia~n~of~i~e~r~y~ Y Y N Y Y

~ lntr~= of ~w s~ ~ ~ ~to an a~x = within t~ ~ent~ ~ =e=~ N N N N N
r~ult m a ~r to t~ m~at~ ~ ~vement ~ m~PN N N N N ~1, ~t~ F~p ~ si~
~ ~ter~at=toe~g~m~lffe~tat? Y Y N M M t ~t~vet~ent~to~z~t~q~ity

= I~re~ tn t~ rate ~ = ~ ~y =tur~ ~r~s? Y Y N Y Y a rekti~ly ~ ~finiti~ ~ ~ t~ w~ ~g4em M
M M : M M

¯ A r~k ~ ....~= = t~ re~= ~ ha~d~ su~

~

~r~ b restively ~L ~t w~re t~ eH~t ~ t~ t=~ ~ M
M M M M

Y=Y[S ~ N=NO~ M=MAYB~
~Preferred a~ernative~ for 4-7.3 (Corp~) and 4-10.3 (Corp~). Thi~ rating al~o applie~ to 2-7.3 (Corp~)

and ~-8.5 (~o~).
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The hours for the various forebay inflow inflows. Assuming conditions expected
rates were projected from hourly opera- during the 1990s, Corps constraints, and
tion studies of Clifton Court Forebay. no channel or forebay hydraulic limita-
The resulting maximum monthly diversion tions, the relationships between maximum
rate into the forebay was about 7,300 monthly Banks Pumping Plant exports, San
cubic feet per second with the present Joaquin River inflows, and percent
inlet gates. This evaluation accounted occurrence based on 57 years of hydro-
for the hourly changes in hydraulic logic conditions are summarized below
conditions that affect Clifton Court for the December 15 to March 15 period.
Forebay inflow rates. The studies for
this estimate considered: San 3oaquin

Export River Inflow Percent
° Clifton Court Forebay volume. (cfs) (cfs) Occurrence
° Clifton Court Forebay inlet gate

capacity. 7,300 1,800 82
° Historical tidal fluctuations. 8,500 5,500 I0
° Historical San Joaquin River inflows 10,300 11,500 4

at Clifton Court Forebay.
With present facilities, San Joaquin

Because of the complexity of this evalu- River inflows become a limiting factor
ation, calculations were limited to and the incremental yield attributed to
three years of record~ representing a two additional pumps equaled that of
range of hydrologic conditions. The four additional pumps with Corps con-
7,300 cubic foot per second maximum straints for the upper limit analysis.
monthly forebay diversion estimate was
considered in the alternative operation- Evaluation under Corps constraints
al plans to represent a conservative, or showed about i0 percent ~ore yield
lower limit, analysis for additional available with additional pumps operated
pumps operated under Corps constraints, for the upper limit condition of no
This estimate limited the ability of the southern Delta hydraulic constraint as
additional pumps to increase the compared to the 7,300 cubic feet per
reliability of project water supply second lower limit value that reflects
deliveries and, therefore, limited net the hydraulic constraints. In addition
benefits attributable to the pumps, to the yield increase, this upper limit

method of operation would further reduce
Because of complicated Delta hydraulics, fish impacts by shifting exports away
a second method of evaluating maximum from summer months of high fish abun-
exports under Corps constraints was also dance toward winter months of low abund-
considered, assuming no southern Delta ance. Both methods of evaluation are
channel hydraulic constraints. This included in the alternative operational
method for the upper limit analysis and plans and are discussed in mere detail
maximum monthly exports was based on later in this chapter.
pumping plant capacity, aqueduct
capacity, and San Joaquin River inflows.
Maximum pumping plant export capacity Efficient Operation of the
for this upper limit then equaled 8,500 State Water Project
cubic feet per second for two pumps and
10,300 for four pumps. These potential With or without additional pumps,
maximum export conditions only apply efficient operation of the State Water
from mid-December to mid-March because Project would optimize operations to
of the Corps constraints. Even with no best use unregulated Delta flows that
hydraulic constraints, the Corps con- are surplus to Decision 1485 require-
straints limited maximum monthly exports ments. This would minimize diversions
according to the San Joaquin River during regulated flow periods, minimize
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carriage water releases from Lake less than the corresponding diversion
Oroville, and conserve water in storage into Clifton Court Forebay because o~
for release during dry and critical use of forebay storage. However, this
years. Optimal use of unregulated storage is not large, so monthly average
winter and spring flows to increase diversions will be about the same as
storage in San Luis Reservoir would monthly average pumping. Details are
enable a reduction of summer exports to presented in Chapter 5 (Daily Operation-
conserve upstream storage and reduce Changes at Court Forebay).Clifton
fish entrainment during periods of high
abundance. With or without additional pumps, an

important objective of the State Water
Occurrence of unregulated Delta outflows Project will be to deliver entitlement
is generally highest from December water and maintain highest possible
through March. Unregulated flows seldom storage levels at San Luis Reservoir
occur from July through September. after protective water right standards

are met. When San Luis storage is at
Operations under the various operational or above its rule curve*, there is a
alternatives for additional were potential for intermittent deliv-pumps export
evaluated for yearly, monthly, and daily eries for locally managed ground water
changes. Two types of operation studies programs. This potential increases with
were used to evaluate yearly and monthly increased diversion capability at
studies: (i) water supply studies for Clifton Court Forebay.
conditions during the early 1990s, con-
sidering hydrological conditions over a Intermittent export deliveries could be
57-year historical period, and (2) long- stored in ground water basins to enable
range median year studies for power further increase in dependable yield.
assessments. The first study enabled Ground water storage programs are being
evaluation of incremental firm yield studied, but no decisions to proceed
capabilities for the proposed additional have yet been made. The ground water
pumps that will increase the reliability basins would be managed by local
of project water supply deliveries. In agencies. Local costs of regulating,
addition to the power assessments~ the storing, and recovering intermittent
second study provided information about supplies from ground water basins are
conditions beyond the early 1990s for estimated at up to $102 per acre-foot in
project operational changes during Southern California, not including
above-normal water supply years. These surface storage costs or costs for
studies are summarized in Appendix B. delivering water from the Delta to the

California Aqueduct turnout.
Daily operations were evaluated because
operation with additional units may at In April 1984, the Department of Water
times involve increased off-peak pumping Resources published a final environmen-
and diversions on weekends and decreased tal impact report on plans to enlarge
on-peak pumping and diversions during the capacity of the East Branch of the
the week. The period from Saturday California Aqueduct by 600 cubic feet
night to Monday morning represents about per second from Alamo Powerplant through
40 percent of off-peak hours during a Devil Canyon Powerplant Afterbay.
week. In addition to the operational Certain features of the plan would be
studies, an analysis was made to evalu- designed to accommodate later enlarge-
ate daily changes. Daily pumping rates ment to a total capacity of 1,200 cubic
at Banks Pumping Plant may be more or feet per second, if needed. First-stage

*The San Luis rule curve sets minimum monthly storage levels to enable scheduled
deliveries the following year if it is a critical year.
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1
enlargement would provide sufficient storage, with and without the new pumps. ¯
capacity to convey present State Water Effects of this assumption are:

Project supplies to meet increasing

demands on the eastern side of the ° Maximum Delta impacts. I
Metropolitan Water District service ° Maximum ground water yield potential.

~area. The second stage would allow for ° Maximum electrical power costs and

increased intermittent ground water costs for ground water operations.

de i iveries. 1
If second-stage enlargement does not

In April 1985, Metropolitan Water occur, impacts would be somewhat less.

District’s board voted in favor of the ¯
East Branch enlargement. Metropolitan

Water District will prepare an Physical and Operational
environmental impact report for Comparison of
participation. Alternative Operational Plans

I

With first-stage enlargement, potential The i0 alternative operational plans,

for a ground water storage program in summarized in Table 3-2, are discussed I
Southern California is limited, but with existing State Water Project facil-

analyses in this report assume the full ities, an enlarged East Branch, and

East Branch enlargement and ground water increased ground water storage.

Table ~-Z

ALTERNATI~ OPERATIONAL PLANS EVALUATED FG~ BANKS PLI4PING PLANT 1
Estimated Average

E~t~m~ted ~nnu~l
Hydraulic Inc :e ent 1. 1

M~ximt~ Improve- Est~maLed ~ Water (Pre-2000)
Plan     ~ddi- HontKly ment~ to Conditions of Inc~mmntal Firm Yield Energy

Deelgna- tional Export 5outhern Haximum Firm Yield Increase t Capacity (Hillion
tion Unite (c~a) Delta Nonthly Expo~c Co=merits (1000 AF/Y~) (1000 AF/Yr) (HN) kk~) []

0-6.4 0 6,400 None ~en ~eter No-Project ........ 1supplies Alternative
2-6.4 2 6,/400 None available .... 46 146

4-6.4 4 6, 400 None .... 77 2~9

2-7. ~
(Corps)* 2 7, 300 None ~en water 57 9 0 140

supplies and

1
2-8.5 San 3aaq,,i n
(Corps)* 2 8, 500 None River flov=~ 6~ 9 NOt gvaluabed

available
4-7.3 4 7, 300 None batten mid- P=eferred 57 9 28 220
( Corps)* December and Altecnative 1

mid-March Lo~er Limit
4-1 0.3
(corps)* 4 10, 300+~ ~bne Preferred ~4 9 Not Evaluated

Alternative

supplies |4-8.5 4 8, 500 Yes available 178 43 Not Evaiuated

1 O, 300~+~ Yes                                            188              43           Not Evaluated
¯

T Could oe ~g~e= Oepen~r~ on occurrence o[ outages t~st ~oo1~ De compensated tot Dy t~e additional pu~ps,             i
Constrained by Public Notice 5820A-~mended ~ U. S. A~my ~orps of Engineers. Daily dive=sions ~ould not exceed
13~870 ecre-feet; 3-day average diversions ~uld not exceed 13,Z50 ecre-fee~. Increase diversions equal
one-~h~d ~h~ ~en ~oe~in ~iver ~t Ve~nalis ~e pe~i~ed ~ ~id-Dac~er ~o ~id-~srch ~en ~he S~n Oo~in ¯
Niver flo~ exceeds %000 cubic feet ~e= second.

*+ In a 57-year o~eration study~ early 1~90s, 10,000 cfs achieved in only 4 months, o~ 0.~ percent of the time.
*~*In a 57-year ope=ation study, early 19~0s, 10,000 cfs achieved in 87 months, or 12.7 ~ercent of the time.

|
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Alternative Operational Plan 0-6.4 This alternative would have power cost
savings compared to the no-project

Under Alternative 0-6.4 (no project) alternative. Estimated annual pre-2000
there would be no additional pumps on-peak power savings would be 46
installed, no modifications to southern megawatts capacity and 146 million
Delta channels, no on-peak power or kilowatt-hours when shifting from
energy savings, and no increased relia- on-peak to off-peak pumping rates.
bility of State Water Project water
supply deliveries. As discussed in There would be no modifications in the
Chapter 2, exports could be reduced by southern Delta. Daily rates of diver-
forced outages. Daily diversion rates sion into the forebay would fluctuate
into the forebay would vary and would more than under the no-project alterna-
peak on weekends, with a maximum of tive, increasing on weekends (Saturday,
about 7,000 cubic feet per second (the Sunday, and Monday) and decreasing
historical record). The maximum monthly during the week. Maximum daily diver-
pumping plant export rate would be con- sion rates from October through April
strained to about 6,400 cubic feet per might reach about 8,000 cubic feet per
second, second, depending on water supply

conditions, tides, and storage levels in
With present upstream development, State Clifton Court Forebay.
Water Project firm yield would continue
to decrease from 2.3 million acre-feet San Luis Reservoir storage, export
to about 2.0 million acre-feet in the increases during normal and above normal
year 2000. This would cause a decrease years to meet increasing contractor
in annual export volumes for drier water requests, and local ground water would
supply years. In wetter years, future be about the same as for the no-project
entitlement buildup schedules would alternative. Protection against forced
increase annual export volumes. The outage situations would be provided by
rate of these buildup schedules is the increased reliability of project
expected to be slowed by planned con- water supply deliveries.
servation measures.

San Luis Reservoir would fill in about Alternative Operational Plan 4-6.4
20 percent of all years for conditions
during the early 1990s. Increased Alternative 4-6.4 (four new pumps but no
exports during wetter years to meet increase in maximum monthly diversion
increasing contractors’ requests would rates into the forebay) would require no
include water for development of locally modifications in the southern Delta.
managed ground water supplies south of Compared to the no-project and 2-6.4
the Delta. Estimated average annual alternatives, power cost saving would be
potential yield capabilities from ground higher. Estimated annual pre-2000
water storage basins would be 182,000 on-peak power savings would be 77 mega-
acre-feet per year for conditions during watts capacity and 259 million kilowatt-
the early 1990s. hours when shifting from on- peak to

off-peak pumping rates. Daily diversion
rates would fluctuate more than with

Alternative Operational Plan 2-6.4 Alternative 2-6.4. Maximum daily diver-
sion rates into the forebay from October

Alternative 2-6.4 (two new pumps but no through April might reach about 9,000
increase in maximum monthly diversion cubic feet per second.
rate) would compensate for forced out-
ages, but would not increase the maximum San Luis Reservoir storage and future
monthly diversion rate into the forebay export during normal and above normal
above the present pumping capacity, type years, including ground water,
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would be the same as for the no-project any of these alternatives could be
alternative. Protection against forced increased by up to one-third of the
outages would be provided by increased flows in the San Joaquin River at
reliability of project water supply Vernalis when such flows exceed 1,000
deliveries, cubic feet per second. Mathematical

model analysis of the proposed operation
for these 3 months shows no additional

Alternative Operational Plans 2-7.3 reduction in water levels at Clifton
’(Corps), 2-8.5(Corps), 4-7.3(Corps), and Court Ferry, adjacent to the forebay,
4-10.3(Corps), Including the Preferred because any increased drawdown would be
Alternative offset by higher stages caused by

increased San Joaquin River flows.
These four alternatives describe addi- Also, analysis shows that flow direction
tional pump operation under Corps of in the channels near the forebay would
Engineers constraints established in not be affected substantially by this
Public Notice 5820A, Amended. All of operation.
them represent increased pumping from
December 15 through March 15 when San If there are no southern Delta hydraulic
Joaquin River inflow is high. None constraints, San Joaquin River flows
would involve modifications in the determine when and to what extent
southern Delta. diversions could be increased. It is

important to realize that the San
For any of these alternatives, Corps Joaquin River is only an indicator to
constraints would limit water level establish export increases and that most
depressions and reverse flows resulting of the water for these increased diver-
from operation with additional units, sions would come from the north (Sacra-
Except during the 3-month winter period mento River) and not from the east (San
of December 15 through March 15, daily Joaquin River). Also, water right
diversions into Clifton Court Forebay standards would have to be met before
would be limited to 13,870 acre-feet, or    the diversions could be increased.
about 6,990 cubic feet per second; 3-day
average diversions would be limited to These alternatives cover two basic
13,250 acre-feet, or about 6,680 cubic categories of installation and operation
feet per second. These diversion limits under Corps constraints: two added
would allow increased off-peak pumping pumps and four added pumps. For each
on weekends. During this period it is category, two alternative operational
permissible u~der Corps constraints to plans ~ere selected to investigate a
divert into the forebay a monthly flow range of impacts to account for
of 6,680 cubic feet per second. How- uncertainties connected with estimates
ever, the maximum monthly pumping rate of southern Delta channel and Clifton
at Banks Pumping Plant would be reduced Court Forebay hydraulic constraints.
by hydraulic constraints, seepage and The two alternatives for each category
evaporation from the forebay, and Byron- define the upper and lower limits of the
Bethany Irrigation District diversions maximum monthly winter period exports.
from the forebay. The actual maximum
monthly pumping rates at Banks Pumping The preferred alternative is the range
Plant during unregulated flow conditions of operations for four additional pumps
would be less than 6,680 cubic feet per under Corps constraints. In the text,
second, but might be higher than the ~ when the terms "four pumps under Corps
present capacity of 6,400 cubic feet per con’straints" or "preferred alternative"
second, are used, they refer generally to the

range of operations and impacts of a
From mid-December through mid-March, monthly export rate between 7,300 and
daily, weekly, or monthly exports for 10,300 cubic feet per second. If
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specific impacts and operations are other factors in the service area, such
being discussed for either limit, the as loss of Colorado River supplies to
corresponding alternative designation is the Central Arizona Project and increas-
used. ing urban water needs above conservation

efforts.
For two additional pumps under the Corps
constraints, the range is from a maximum The incremental firm yield of the lower
monthly winter period export of 7,300 to limit export alternatives 2-7.3(Corps)
8,500 cubic feet per secohd. Reference and 4-7.3(Corps) would be 57,000
to specific operations or impacts for acre-feet compared to the no-project
the upper or lower export limit uses the alternative. The upper limit export
corresponding designation. If the term alternatives, 2-8.5(Corps) and 4-10.3
"two pumps under Corps constraints" is (Corps), would have an incremental firm
used, it refers generally to the range; yield of 64,000 acre-feet. The 8,500
otherwise, specific designation is cubic foot per second monthly average
used. expo~rt limit would provide the same

incremental yield as does the 10,300
Alternatives with additional due the low Riverpumping limit, to San Joaquin
units would provide on-peak power sav- inflows during the critical hydrologic
ings. Estimated average annual pre-2000 base period (1928-1934) used to
on-peak power savings for Banks Pumping determine yield. During this period,
Plant, relative to the no-project maximum monthly export achieved in the
alternative, are shown below, operation studies representing early

1990-1evel conditions for these 4-pump
Alternative 2-7.3(Corps) alternatives would be about 7,600 cubic

Capacity: None feet per second.
Energy: 140 million kWh (33 percent

reduction) The increased firm yield of toon-peak 57,000
64,000 acre-feet per year would be

Alternative 4-7.3(Corps) obtained from increased winter exports
Capacity: 28 megawatts during 8 months of the critical period
Energy: 220 million kWh (52 percent supply available between 1928 and 1934.

on-peak reduction) The increased firm yield will remain a
constant increment with present facili-

On-peak power savings were not evaluated ties, which can add to partially offset
for Alternatives 2-8.5(Corps) and the declining base yield of the State
4-10.3(Corps). The trend is that the Water Project due to upstream area of
on-peak savings would be of origin use. Firm yield represents crit-energy
similar magnitudes, but the capacity ical year operations; years of higher
savings would be somewhat less. runoff conditions would have different

o per at ions.
These alternatives would increase the
reliability of project water supply The operation study used to evaluate the
deliveries over the no-project alterna- 4-10.3(Corps) alternative showed monthly
rive in two ways. First, outages would average exports of i0,000 cubic’ feet per
be eliminated, and this could save up to second during only 4 months out of the
15,000 acre-feet per week during times 57 years of hydrology evaluated (0.6
of irrecoverable supplies. Second is percent of the time). Monthly exports
incremental firm yield capability, which exceeded 8,500 cubic feet per second
is needed to partially offset future during 18 months out of the 57 years
project yield losses due to upstream (2.6 percent of the time).
development. This capability will also
help reduce the frequency and severity For all four alternatives, average
of future project shortages caused by annual exports at Banks Pumping Plant
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over the 57 years of hydrology evaluated and operation not constrained by the
for the early 1990s would increase by Corps criteria.
about 47,000 acre-feet relative to those
for the no-project alternative. This Achievement of maximum monthly export
represents about a 1.5 percent increase rates of 8,500 cubic feet per second
and will increase in the future, as dis- would require two or four additional
cussed in Chapter 5 (Monthly Operational pumping units and southern Delta channel
Changes). modifications. These modifications ~ere

assumed to consist of 6 miles of channel
The increased winter exports and reduced dredging and berm remova! in Victoria
summer exports would slightly modify Canal and Middle River, amounting to
operations of Lake Oroville, San Luis 2.4 million cubic yards of excavated
Reservoir, and the other pumping and material, and 0°5 mile of rock rip-
power plants of the State Water Project rapping in Old River. A new intake
system. Pre-2000 average annual net structure would be built on the north-
energy requirements for the State Water east corner of Clifton Court Forebay.
Project would not change significantly Estimated total cost of these modifica-
in high runoff years when demands are tions is $33.3 million at 1985 price
met. In drier years, there could be a levels.
small increase in deliveries and net
energy requirements for the State Water The southern Delta channel modification
Project. For example, during a repeat for these options is being assumed for
of the 1928-1934 critical period, net this report, and the report accounts for
energy requirements would increase by impacts asso=iated with these plans.
about 3 percent when compared to the Other southern Delta modifications that
no-project alternative, could provide equivalent improvements

were considered in the Department publi-
With Corps constraints during conditions cation, Alternatives for Delta Water
of the early 1990s, State Water Project Transfer, November 1983.
storage in San Luis Reservoir would fill
about 40 to 60 percent of all years. Diversions could be increased for these

two alternatives from October through
The ground water yield potential that January or February to the extent of
could be developed by local interests available Delta water supplies and
for any of the operational alternative available storage space in San Luis
plans under Corps constraints would be Reservoir. The higher average storage
191,000 acre-feet per year, an increase levels at San Luis Reservoir would allow
of 9,000 acre-feet compared to the storage of additional water at Lake
no-project alternative for conditions of Oroville by modifying export operations
the early 1990s. This supply could be and reducing carriage water require-
developed by using noncritical year ments o Through this combination of
exports, increased diversions of high flows and

modified operation of San Luis and
Average annual carriage water for the Oroville reservoirs, firm yield to
preferred alternative would be reduced improve the reliability of project water
about II to 12 percent, as compared to supply deliveries could be increased by
the no-project alternative, an estimated 178,000 acre-feet per year

compared to the no-project alternative.
This represents Delta export increases

Alternative Operational Plans during critical water supply condi-
2-8.5 and 4-8.5 tions.

These alternatives represent existing Average annual exports at Banks Pumping
project facilities with added pumps Plant over the 57 years of hydrology
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evaluated for the early 1990s increased Achievement of maximum monthly pumping
by about 83,000 acre-feet relative to plant export rates of 10,300 cubic feet
those for the no-project alternative, per second would require four additional
This represents about a 2.6 percent pumping units and southern Delta modifi-
increase, cations. These modifications would

require a greater volume for conveyance
Daily export rates from October through capacity than those for plans 2-8.5 and
January or February might reach about 4-8.5. They were assumed for this
i0,000 cubic feet per second, mostly on report to consist of 6 miles of channel
weekends. Daily rates during the rest dredging and berm removal in Victoria
of the year would also vary greatly, Canal and Middle River, amounting to
being highest on weekends. 3.2 million cubic yards of excavated

material, and i mile of rock riprapping
State Water Project storage in San Luis in Old River. A new intake structure
Reservoir would fill more than 60 per- would be built on the northeast corner
cent of all years. Ground water yield of Clifton Court Forebay. Estimated
potential from local interests would cost of these modifications would be
increase by 43,000 acre-feet over the $47.6 million at 1985 price levels.
no-project alternative. This would be
achieved by exports during normal and Monthly exports for this alternative
above normal type years. Losses from would reach I0,000 cubic feet per second
outages would be eliminated, during 87 months out of 57 years inves-

tigated in the operation study, or 12.7
The increased winter exports and reduced percent of the time during the early
summer exports would slightly modify 1990s. These higher export rates could
operations of Lake Oroville, San Luis occur mainly in October and November
Reservoir, and the other pumping and and in December through March, under

of the State Water unregulated flow conditions.power plants Project
system. Pre-2000 average annual net
energy requirements would not change The increase in average annual exports
significantly in high runoff years ~hen for the early 1990s is similar to those
demands are met; however, in drier for Alternatives 2-8.5 and 4-8.5; that
years, there could be a small increase is, about a 2.6 percent increase rela-
in deliveries and net energy require- tive to the no-project alternative.
ments. For example, during a repeat of
the 1928-1934 critical period, net The increased winter exports and reduced
energy requirements would increase by sumer exports would slightly modify
about 9 to the operations of Lake Oroville, San Luispercent compared
no-project alternative. Reservoir, and the other pumping and

power plants of the State Water Project
Power assessments were not made for system. Pre-2000 average annual net
these alternatives. However, the 4-8.5 energy requirements would not change
alternative would have power capacity significantly in high runoff years when
and peak energy advantages over the demands are met; however, in drier years
2-8.5 alternative, there could be a small increase in

deliveries and net energy requirements.
For example, during a repeat of the

Alternative Operational 1928-1934 critical period, net energy
Plan 4-10.3 requirements would increase by about

I0 percent compared to the no-project
This operational alternative has the alternative. Modification of monthly
highest level of exports considered in export patterns and of San Luis and
this report and would not be constrained Oroville reservoir operation would be
by the Corps criteria, similar to Alternatives 2-8.5 and 4-8.5.
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Critical period incremental firm yield future water storage facilities that

could be increased by an estimated would require the new pumps for deve!op-

188,000 acre-feet per year compared to ment of additional yield. Therefore,

the no-project alternative to improve these independent water supply and

the reliability of project supply demand reduction alternatives ~ere used
¯ deliveries, in the economic analysis to define the

future value of yield that would be

Under this alternative, daily diversion provided by the additional pumps.
rates into Clifton Court Forebay would
probably substantially exceed i0,000 Metropolitan Water District will ulti-

cubic feet per second, particularly on mately be allocated 68 percent of the
weekends, from October through January State Water Project’s urban yield. An

or February. analysis was made of the seven water
supply and demand reduction alternatives

State Water Project storage in San Luis potentially available to balance demand
Reservoir would fill more than 70 per- and supply in these areas in lieu of
cent of all years. Locally developed full State Water Project entitlement

ground water yield potential would deliveries. These alternatives are of
increase by 43,000 acre-feet over that two types:
of the no-project alternative through
exports during normal and above normal ° Extraordinary water conservation
conditions. Losses from outages would options for demand reduction (assumed

be eliminated, possible during times of shortage).

Power assessments were not made for this ° Water supply augmentation options.

alternative, which would have the
greatest power capacity requirement of Extraordinary conservation options are
the i0 alternatives, those water demand reduction options

that go beyond conservation measures
identified in the Department’s recom-

Water Suppl~ and Demand Reduction mended water management plans. Because

Alternatives of health concerns, however, urban waste
water reclamation beyond the level

Five water supply and two demand reduc- assumed for the water management plans

tion alternatives in the service area was not considered. Also, industrial ¯
of the Metropolitan Water District of conservation measures beyond the level

Southern California are considered in assumed in the water management plans
this report. These are actions beyond were not considered because of the

those in the recommended water manage- relatively small amounts and extreme
ment plans and are not mandatory for the complexity in assessing further
Urban Water Management Planning Act. potential.

Also, these are actions assumed to be
achievable during conditions of severe The demands assumed in project operation

shortages if State Water Project devel- studies accounted for various water

opment is delayed, management .measures presented in the
recommended water management plans.

The water supply and demand reduction Urban water conservation was one of the

alternatives would not directly meet all measures accounted for in the operation

project purposes identified for the studies, and it was assumed to reduce
additional pumps. They could, however, demands by 250,000 acre-feet per year.

substitute for all or part of the yield Conservation measures identified in the

of the additional pumps. These alterna- water management plans are assumed ¯
tives would develop yield independent of implemented with or without the

the additional pumps, in contrast to

!

o
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pumps and, therefore, are not considered     section. The demands are also those
as alternatives. These conservation          shown in Bulletin 160-83 with its water
measures are part of planning to meet         conservation levels. This relationship
water management objectives discussed in     was based on the following population
Chapter 1 (Water Conservation and Water      projections for the service area.
Management Plans section). The extra-
ordinary conservation measures would be               Year                Population*
more costly and have potential institu-
tional problems. They are probably                    1990                15,051,000
implementable only under a water supply                2000                 16,550,000
shortage.                                                     2010                17,821,000

2020                      18,981,000
Implementation of the two extraordinary                2035                 19,950,000
conservation measures would reduce
demands during the early 1990s by an            *Based on extrapolated Department of
estimated 120,000 acre-feet. This                Water Resources projections that’were
represents about 3 percent of net                based on Department of Finance Second
demands in the Metropolitan service               Interim E-150 projections, April
area, 8 percent of Metropolitan’s demand         1981.
from the State Water Project, and
3 percent of the total 1990 State Water      The seven water supply and demand reduc-
Project demand,                                    tion alternatives are described in the

following text, including yield and cost
Water demand reduction due to the two        estimates and information on ~otential
extraordinary alternatives is assumed to     enviromuental impacts and other consid-
have been started by 1990, the proposed      erations. Table 3-3 summarizes the
year of initial operation of the addi-       seven alternatives. Other water supply
tional pumps. This is because before         augmentation and demand reduction
1990, expected future project shortages      alternatives were investigated, such as
exceed the yield of these measures and       desalting sea water and mandating that
it is assumed that the least costly           new housing have ultra-low water using
alternatives will be implemented first,      toilets. These other options ~uld be
Therefore, these alternatives are not         substantially more costly than those de-
used in computing the yield benefits of      scribed below or duplicate either those

pumps, they    measures the water manage-the additional because would included in
not be available to compete with the         ment plans or those discussed here.
pumps. (Thi~ will be explained later in
this chapter.)                                     The five water supply alternatives

require substantial energy; therefore,
Appendix C, Table C-5, shows the esti-        unit costs vary with energy assumptions.
mated demand and supply relationship in      The unit costs in the following descrip-
the Metropolitan Water District service      tions are based on purchased capacity
area. Supplies are mainly those shown       and energy. Table C-6 in Appendix C
in Bulletin 160-83, but also include a       shows a range of unit costs by energy
Department projection of supplies from       assumption.
Imperial Valley. The projection is
100,000 acre-feet in 1990, increasing to
250,000 in 2010. The 1990 projection is    Additional Toilet Dam
consistent with a memorandum of under-       and Showerhead Retrofit
standing being considered by Metropoli-
tan Water District and Imperial                This would be a one-time free device
Irrigation District. Use of Imperial         installation program that would
Valley supplies in the Metropolitan           supplement distribution methods in the
service area is discussed later in this      Department’s recommended water manage-
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ment plans. The estimated initial cost would be $195 per acre-foot and about
of such a program is $105 million for 30 percent higher for net savings. No
the devices, publicity, program manage- significant environmental problems are
ment, and installation. Installation expected; however, some institutional
and retention rates ~re based on a 1977 problems might be involved, such as

Department of Water Resources demonstra- funding and design responsibilities and
tion program for the Ventura County questions about the propriety of public
community of Oak Park. Water savings agencies competing with private
for toilet dams and low-flow showerheads enterprise.
were from Department of Water Resources
Bulletin 191, A Pilot Water Conservation Combined State Water Project and local
Program, October 1978. All of the free energy savings in 1990 would be about
low-flow devices would be expected to be 66 million kilowatt-hours per year.
replaced by 2000 with owner purchased These energy savings would occur in
showerheads that would be low-flow due normal years, ~hen deficiencies are not
to State manufacturing regulations, being imposed.

This option would yield an estimated
98,000 acre-feet in 1990, decreasing to San Joaquin Valley
60,000 acre-feet in 2000, and zero by Drainage Water Desalting
2010. Estimated unit cost would be $123

acre-foot. A program of desalting brackish agri-per
cultural drainage water would allow

No significant environmental problems further local reuse of that water as a
are expected. However, installing the substitute for water imported from the
devices could incur some risk of Delta so that more water would be
liability in case of improper toilet available to Southern California. Due
operation or other reasons, to quality differences, costs of the

desalted supply do not directly compare
Combined State Water Project and local to imports. Because of leaching
energy savings in 1990 would be about requirements, the 500 mg/L total
295 million kilowatt-hours in normal dissolved solids of the desalted water
years, when deficiencies are not being is estimated to be about 94 percent as
imposed, effective for crop irrigation as the

280 mg/L of State Water Project imports.~
Estimated yield is 190,000 acre-feet in

Free Residential Landscape Design 1990, increasing to 319,000 in 2010.
Estimated unit cost is $434 per acre-

This would be offered to owners of new foot, including desalting energy, local
homes. Cost per design is estimated treatment and distribution energy, and
to average about $78. Through the year water quality. Other factors such as
2000, i0,000 designs are expected to be the cost of drainage systems, California
adopted each year. After that, 5,000 Aqueduct energy costs, and brine
designs would be adopted, disposal could increase these costs.

Water savings was estimated at 0.2 acre- Institutional problems under this alter-
foot per year per landscape. This would native are not as clearly defined as for
yield an estimated 22,000 acre-feet per the Imperial Valley options discussed
year by 1990, increasing to 91,000 acre- below, but they could be similar in that
feet per year by 2035. These yield problems of ownership might arise.
estimates are gross savings at the ~oint Environmental problems include salt
of use; they do include adjustments for brine disposal and location of desalting
runoff returns to usable ground water plants.
basins. Unit cost for the gross savings
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Additional Imperial Valley In the draft report, one supply alterna-
Conservation and Transfer rive discussed for Metropolitan Water

District was savings from Imperial
Imperial Irrigation District is the Valley water conservation, which con-
largest single user of water from the sidered the full potential estimated by
Colorado River. Flooding along the Department studies (438,000 acre-feet).
Salton Sea due to rising water levels However, because of the more recent
has prompted lawsuits and focused developments, estimates for Metropoli-
attention on the district’s water use tan’s existing supplies ~ere revised for
practices and the possibilities to this final report to include i00,000
salvage water. A program of canal acre-feet from Imperial Valley in 1990,
lining, reservoir regulation, irrigation with the potential of increasing to as
management, seepage recovery systems, much as 250,000 in 2010. Since this
and on-farm measures would permit I00,000 to 250,000 acre-feet is
substantial irrigation water savings in considered part of Metropolitan Water
Imperial Valley. This conserved water District’s supplies, it would not be
could be available for use in other available as an alternative water supply
areas. Studies by the Department of to the pumps. However, the remaining
Water Resources and others have esti- potential supplies from Imperial Valley
mated that from 285,000 to 438,000 acre- (about 180,000 acre-feet) could be
feet of water could be saved each year. considered as an alternative to State

Water Project supply augmentations.
As a result, Metropolitan Water District
is negotiating with Imperial Irrigation The Department of Water Resources
District to ohtain assurances to some of report, Investigation Under California
these savings. Any water that Water Code Section 275 of Use of Water
Metropolitan Water District can obtain by, Imperial Irrigation District
in this way would help to offset (December 1981) identified various
reductions in Metropolitan’s available measures that could produce Imperial
Colorado River .water supply that will Irrigation District water savings. It
occur as a result of court-approved is assumed that the least costly of
diversions by the Central Arizona these would be used to obtain the
Project. It may, for a period of time, i00,000 to 250,000 acre-feet assumed in
reduce its need for additional supplies this report to be part of Metropolitan
from Northern California. Water District’s existing supplies.

Therefore the 180,000 acre-feet identi-
A recent memorandum of understanding fled as a water supply alternative would
under consideration by the two districts have to come from the more costly
specifies that Metropolitan will provide measures. The estimated unit cost of
$I0 million annually to Imperial’s these more costly measures (lining the
conservation program in return for the All-American Canal and the main canals
assurance that an additional I00,000 and laterals) would be $465 per acre-
acre-feet of California’s firm share of foot. Economic assumptions behind this
Colorado River water will be available estimate are in the Department report
to Metropolitan Water District each year discussed above. The estimated unit
for at least 35 years. Part of the cost includes transportation via the
payment could be used for salinity Colorado River Aqueduct, local energy
control to mitigate for impacts of water for distribution and treatment, and
conservation. The memorandum of under- substantial urban water quality costs.
standing also provides for further (The $i00 per acre-foot provided under
studies of water conservation and the memorandum of understanding does not
transfer possibilities, include such costs.)
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Environmental related to sal-concerns Annual Yield
vage programs are the long-term effects County (Acre-Feet)
on the Salton Sea and its recreation,
fish, and wildlife values. Concerns San Luis Obispo 1 000
relate to both the level of the sea and Santa Barbara i0. 000
its water quality. Salinities have been Ventura I0. 000
gradually increasing, and a water Los Angeles 16 000
salvage program could accelerate the Riverside II 000
increase. Such effects are likely to Orange 3 000
intensify as inflows to the sea are San Diego 20 000
decreased. San Bernard ino 2 000

Various institutional considerations are Total 73,000
also important, but are not considered
barriers to assured availability of The cost of ground water pumping and the
salvaged water to Metropolitan Water cost of substituting the ~oorer quality
District. These include obtaining the desalted water were included in the cost
consent of parties to the California of this source of supply, estimated at
Seven Party Agreement of 1931, which was $579 per acre-foot.
incorporated into the Department of the
Interior’s Boulder Canyon Project con- Institutional problems could exist, but
tracts and participation of Department they may be less than those for the
of the Interior in any improvements to other desalting programs. Environmental
the All-American Canal. problems would be similar to other

desalting programs.

Riverside County Drainage
Water Desalting Imperial Val,ley Drainage Water

,Desalting
Water provided from this source was
assumed to be available directly for Imperial Irrigation District could use
urban use. The quality penalty (sub- desalted agricultural drainage water
stitution of 500 mg/L total dissolved in lieu of Colorado River deliveries.
solids desalted water for 280 mg/L State As with the Imperial Valley conservation
Water Project water) was taken into and transfer alternative, Metropolitan
account in estimating the cost. Water District would then divert a

corresponding amount from the Colorado
Estimated yield is 42,000 acre-feet per River Aqueduct. The cost of desalting
year by 1990 and thereafter. Estimated and transportation through the aqueduct,
unit cost is $532 per acre-foot, as ~II as that of substituting poorer

quality Colorado River water for urban
Institutional problems could exist for use, was taken into account. The small
this alternative, but they may be less benefit to irrigated agriculture of
than for the other desalting programs, using the higher quality desalted water
Environmental problems would be similar (500 mg/L total dissolved solids) rather
to those for San Joaquin Valley than Colorado River water (700 mg/L) was
desalting, but on a smaller scale, not subtracted from the cost of this

alternative because of complexities such
as leaching requirements.

Ground Water Desalting

Estimated yield is 302,000 acre-feet by
Locations and quantities of desalted 1990 and thereafter. Unit cost is esti-
water available from this source are: mated at $674 per acre-foot, including
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$15 per acre-foot for energy for local $10,590,000 with four. They exceed
distribution. The unit cost also total annual fixed costs of the addi-
includes substantial urban water quality tional units, ~hich are $2,117,000 and
costs, but these are less than those $4,102,000. When operation of Banks
associated with the Imperial Valley Pumping Plant and the aqueduct system
conservation and transfer program, was evaluated with a pumping capacity of

7,300 cubic feet per second, the added
Some of the environmental impacts and differential cost savings was $2,413,000
institutional problems under this option for alternative 4-7.3(Corps) when corn-
would be similar to those for Imperial pared to alternative 2-7.3(Corps). This
Valley conservation. Additional differential cost savings was mainly for
problems involved are the location of reduced system power capacity require-
desalting plants and salt (brine) ments with four additional units,
disposal, compared to two additional units.

The firm yield analysis defines the
Economic Anal~si8 benefits of increased reliability of

deliveries that offset a portion of the
Table 3-4 shows the capital costs, future project yield loss to upstrem~
annual equivalent costs and benefits, use and reduce the frequency and
and overall net benefits for installa- severity of shortages from additional
tion of two or four additional pumping service area factors of lost supplies
units. Capital costs for four units are and increasing demands. The annual
based on cost projections from Bulletin equivalent benefits for firm yield
132-84~for 1985 to 1990 and include augmentation are $22,131,000 for
escalation and interest during construc- alternatives 2-7.3(Corps) and 4-7.3
tion. Similar allowances were made for (Corps). Increased costs for delivery,
two additional units. Annual equivalent distribution, treatment, and ground
costs for capital recovery are based on water operations were deducted from
a discount rate of 8-3/8 percent. Mini- these benefits to determine net benefits
mum costs for operation, maintenance, for firm yield augmentation.
and replacement are added to obtain
total fixed annual costs. Highest over- The benefit/cost ratios in Table 3-4 are
all net benefits for the alternatives the result of dividing the sum of median
shown are for 4-7.3(Corps). However, year cost savings and net benefits for
Alternative 2-7.3(Corps) has a higher firm yield by total fixed annual costs.
benefit/cost ratio. The net benefits are the excess of total

annual benefits over total fixed annual
Table 3-4 shows annual equivalent bene- costs. The 4-pump alternatives have
fits under two conditions: median water higher net benefits than do the 2-pump
supply and firm yield analysis. Median alternatives.
water supply generally represents above
normal water supply conditions. This Economic analyses for alternatives 2-8.5
analysis is based on costs of purchased (Corps), 4-10.3(Corps), 2-8.5, 4-8.5,
capacity and energy, and 4-10.3 are presented in Appendix C.

These alternatives also have favorable
The median year benefits are mainly cost benefit/cost ratios, and net benefits
savings for capacity and peak energy for the 4-pump alternatives are higher
from on-peak to off-peak pumping shifts than for the 2-pump alternatives.
at Banks Pumping Plant, with the plant Alternative 4-10.3 has the highest net
operational at a maximum monthly export benefits of all the operational

of 6,400 cubic feet per second, the alternatives.rate
present capacity. These cost savings
for Banks Pumping Plant are $6,039,000 Appendix C provides details on the

with two additional units and economic analysis for all alternatives.
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Table

A~YSIS (~" ~ITIOK~L P~I4PI~ UNITS,ECON~IC
PIJR~ CAPN~ITY ~ ~GY

(19~ ~e~k ~kh V~ ~n 1,~ 1985

2-7.3      ~7.3

Pumping ~ts 19,051 ~7, 085 19, 051 ~7, 085

gscalati~ and Interest

du~i~ ~nst~uct ion                                          ~

TOTAL 23,720 ~6,175 Z3~ 7~0 ~6, 175

~nual Eguivale~t ~sts

Capit~ Recovery 2, 02~

~R 94 164 94 1

TOTAL ~ 2m 117 4~ 102 2~ 117 4,102

~nual E~va~ent

~i~ Yee~ ~alysis

I. ~st 5avi~s fo~ ~apacity ~ Energy
~ 8~ks P~pi~ Pl~t fo~ operations
with 6,~00 cfs m~im~ ~nthly ex~t 6,039

2. ~dd~ diffe~enti~ cost savi~s fo~
~P system, ~te~native 4-7.
e~pa~ to ~te~native 2-?.3(~rps) ......

TOTAL ~st 5avi~s 6,039 I0,5~ 6,039 13,003

fizm Yield ~alTsis

Wate~ Supply ....

tess Increased ~sts fo~ ~live~y, Distribution,
T~eatment, a~ ~o~d ~ate~ ~e~ations ....

5ub-~ot ~ 0 0 14, 780 14, 780

TOTAL, ~dian a~ Fi~m 6,039 I0,5~ 20,8~9 27,783

Overall 8enefit/~st Ratio 2.8 2.6 9.8 6.8

~e~l ~t ~nefits ~,922 ~,488 18,702 23,681
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A discount rate of 8-3/8 percent was increased exports to offset a portion of ¯
used; assumed post-1985 cost escalation future State Water Project yield
was 4 percent for general inflation, decreases, and (2) additional firm yield
with 6 percent for construction, opera- provided by the assumed ground water in
tion and maintenance, and energy and Southern California. This water supply ¯
capacity values, benefit was adjusted to account for

delivery, distribution, and treatment
Summarized below are procedures for the costs. For the study, water supply ¯
median year and firm yield analyses, benefits ~re based on the following
effects of standby capacity to protect categories:
against outages, and sensitivity
analysis. ° Municipal and industrial uses in the

Metropolitan Water District service
areas.

Median Year Analysis
° Municipal and industrial uses in other

The long-range median year operation State Water Project service areas.
studies of the California Aqueduct
system, described in Appendix B, were ° Agricultural uses in the San Joaquin
the basis for the energy and capacity service area.
used and cost assessment for the
additional pumps alternatives. These Municipal and industrial water supply
operation studies have been updated from benefits in the Metropolitan service
those described in the draft report, areas ~ere estimated by comparison to
The updated studies were an integral yields and unit costs of independent
part of a broad review of economic and water supply and demand reduction
environmental aspects of proceeding with alternatives in those areas, which were
two or four additional pumps made for described in this chapter. It was
this final report. The updated power assumed that the availability of yield
studies allowed consideration of new from the additional pumps would reduce
information on power operations as the or eliminate expenditures, for water sup-
Department gained experience operating ply and/or demand reduction alternatives ¯
as a utility. The variables evaluated needed to balance supply and demand at
are summarized below: any time during this study period.

Water shortages will exist betweer~ now
Unit Value Start and the time the additional pumps are

Variable (1985) Year operational. Study assumptions are that
the alternatives w~uld be sequenced on

Capacity $90 per kilowatt 1997 the basis of their relative cost, with
the least costly applied first. As a

Banks Pumping result, the first two demand reduction
Plant, on-peak/ alternatives ~re assumed to have been ¯
off-peak energy implemented to meet project shortages
differential $0.01 per kWh 1991 prior to operation of the pumps and

would not be available to compete with         ¯
System, Net the additional pumps.
Energy $0.02 per kWh 1991

This economic analysis assumes the
Department’s projection of Imperial

Firm Yield Analysis Valley conservation and transfer in the
supply scenario in the Metropolitan

The firm yield analysis includes: service areas: I00,000 acre-feet in ¯
(i) Delta average critical period 1990, increasing to 250,000 acre-feet in

2010. Only the remaining portion of the
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Department’s estimated salvage potential abundance. These future cost savings
of 438,000 acre-feet, or about 180,000 for the additional pumps were not
acre-feet, was used as an alternative included in the economic analysis.
for economic analysis of the additional
pumps. Mitigation costs for those fish that

would have been in the estuary without
Municipal and industrial benefits in the the existing pumps might be considered
service areas other than Metropolitan as a cost associated with the additional
Water District ~ere based on unit costs pumps. Therefore, the economic analysis
of providing landscape design for new for the preferred alternative, 4-7.3
homes before the year 2000. Thereafter, (Corps), was computed with costs for
benefits were assumed to be constrained prior fish mitigation. Without the
by a vendibility value of $312 per costs, net benefits would be
acre-foot. $23.7 million; with these costs, net

benefits would be about $22.5 million.
Agricultural benefits for the incremen-
tal firm supplies with the additional
pumps were estimated using an economic Standby Capacity
computer model. The values (in 1985 to Protect Against Outages
dollars) rise over time, from $162 per
acre-foot in 1990 to $219 in 2035, due Annual costs and benefits in Table 3-4
to the increased demand for water, and in Appendix C do not account for

potential benefits attributable to the
Annual costs for water supply are: standby capacity of the additional pumps

because of the inability to predict
o Additional California Aqueduct energy unscheduled outages during a period of

and capacity, based on the 1985 an unretrievable water supply. This
purchase value of 35 mills per conservative assumption may reduce net
kilowatt-hour, benefits for the alternative operational

° Additional local energy and capacity plans with the additional pumps.
for distribution and treatment, based
on the 1985 purchase value. Metropol-
itan Water District energy recovery is Sensitivit~ Anal~si.$
taken into account, reducing the net
energy and capacity required. Benefit/cost analysis was made to eval-

° Additional local costs for regulating uate the sensitivity of the results to
ground water supplies in Southern power cost assumptions, assuming high
California. power plant construction rather than

lower purchased capacity and energy.
This analysis was made for both median

Fish Mitigation Costs year and firm yield with alternatives
2-6.4, 4-6.4, 2-7.3(Corps), and 4-7.3

Total costs for mitigation in the pro- (Corps).
posed fish agreement (see Chapter 5,
Mitigation Option I) would be for annual The effect of the higher values is to
costs of the additional and existing increase the overall net benefits by
pumps and for fish that would be in the about 40 to 80 percent for additional
estuary if Banks Pumping Plant had not pumps. Alternative 4-7.3(Corps) still
been built. Mitigation costs will had the greatest net benefits.
increase in the future for Banks Pumping Table 3-4 uses lower purchased values.
Plant, but will be incrementally less
with the additional pumps and existing This sensitivity analysis is described
facilities because of shifting exports in Appendix C.
toward ~rinter months of lower fish
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Chapter 4. ENVIRONMENTAL SETTING

This chapter describes the areas related 3,500 square miles and responds
to operation of the State Water Project primarily to local rainfall.
and installation of additional pumps at
the Harvey O. Banks Delta Pumping Plant. Delta outflows are fresh water. When
The areas are: Delta outflows meet the higher salini-

ties of the bay and ocean, longitudinal
° Local Vicinity and vertical salinity gradients result
° Southern Delta from the mixing of fresh water and ocean
° Delta Region water. The magnitude and extent of
° Suisun Marsh these gradients depend on the magnitude
° San Francisco Bay Area of Delta outflows. As outflows
° Sacramento Valley increase, the mixing zone tends to
° San Joaquin Valley shift seaward, increasing the salinity
° State Water Project service areas in stratification and compressing the

North and South San Francisco Bay, mixing zone.
San Joaquin Valley, Southern
California, and possibly the Central The area ~here the opposing forces are
Coast equalized, or nullified, is called the

"null zone". Adjacent and downstream is
The Sacramento-San Joaquin Delta and the "entrapment zone". These two zones
San Francisco Bay estuary, comprised are generally in the upper reaches of
of the Delta, Suisun Marsh, and the the mixing zone. In the entrapment
San Francisco bay system, supports major zone, sediments, nutrients, Neomysis,
populations of fish and wildlife. An phytoplankton, striped bass larvae, and
overview of the estuary is presented other organisms tend to be more con-
below, followed by specific discussions centrated. Studies have generally shown
of each of the areas listed above, how the location of the zones and

standing crop in Suisun Bay change with
The Sacramento-San Joaquin Delta is an Delta outflows. Phytoplankton standing.
area of 1,150 square miles where the crop (as measured by chlorophyll a) is
Sacramento River, San Joaquin River, and greatest ~hen the entrapment zone is

and flow into the shallows of Suisunsmaller streams converge adjacent to Bay,
San Francisco Bay. The Cosumnes, generally corresponding to outflows
Calaveras, and Mokelumne rivers drain ranging from 4,000 to i0,000 cubic feet
into the Delta from the east. The Delta per second.
is the terminal point for most of the
runoff from the 60,000-square-mile San Francisco Bay is basically made up
Central Valley drainage basin, which is of four large connecting bays: San
roughly 40 percent of the total area of Pablo Bay, the northern and central
California. portions of the bay, and South Bay.

Hydraulic conditions in the system are
Runoff into San Francisco Bay consists primarily controlled by tides and
of outflow from the Delta and local freshwater inflow. Tides originating in
tributary streams. Delta outflow the Pacific Ocean enter San Francisco
results from combined effects of Bay through the Golden Gate, where the
precipitation, upstream regulation and mean diurnal range is 5.7 feet. The
use, and Delta use and export. Local volume of water entering and leaving the
drainage into the bay encompasses some bay system during a flood and ebb tidal
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cycle averages about I.i million water, ~here bathing standards are now
acre-feet. About one-fourth of this is generally being met. Waste discharges
a net exchange of bay water for new harmful to aquatic life are also under
ocean water. This is equivalent to a better control.
constant flow of about 250,000 cubic
.feet per second. A report by Citizens For a Better

Environment, Toxics in the Bay, An
The major source of fresh water in Assessment of the Discharge of Toxic
San Francisco Bay is outflow from the Pollutants to San Francisco Bay by
Delta. Delta outflows vary greatly Municipal and Industrial Point Sources,
according to month and hydrologic year dated December 1983, concluded that
type. Delta outflow has averaged almost industrial plants and sewage treatment
20 million acre-feet over the last plants annually discharge waste water
i0 years, ranging from less than containing about 11 million pounds of
2.5 million acre-feet in 1977 to more oil and grease and about 876,000 pounds
than 50 million acre-feet in 1983. of other toxic pollutants into the bay.

Other inflow sources to San Francisco Toxic pollutants regularly discharged to
Bay are: Alameda Creek, Napa River, the bay include heavy metals (cadmium,
Petaluma River, Coyote Creek, Guadalupe lead, zinc, chromium, copper, mercury,
River, Walnut Creek, San Lorenzo Creek, nickel, and silver), cyanides, arsenic,
and Sonoma Creek. These tributaries and organic chemicals (oil, phenols,
each have an average annual inflow solvents, pesticides, PCBs, and others).
of less than 200 cubic feet per second. Properties of these substances that make
Peak flows can be considerably higher, them inherently hazardous in an estu-
and they may be more important arine environment include persistence
ecologically, and mobility in the environment, the

ability to bioaccumulate and build to
San Francisco Bay is basically a salt high concentrations in the food web, and
water environment too saline for acute and chronic toxicity to estuarine
domestic, agricultural, and industrial organisms and wildlife and to humans
uses other than cooling water, that eat contaminated fish and shellfish
Consequently, major water supplies are taken from the bay.
imported from the Central Valley via
aqueduct with lesser supplies Bioaccumulation of toxic pollutants hassystems,
being derived from ground water and been detected in striped bass, in mus-
local runoff, sels and other shellfish, and in harbor

seals taken from the bay. Scientists at
Many of the uses of the bay depend the National Marine Fisheries Service
on quality other than salt content, have studied a possible relationship
Waste water, ~hether of municipal, between adverse reproductive effects on
agricultural, or storm water origin, the striped bass population, which has
is a complex mixture of many types of declined in recent years, and toxic
pollutants. In the early 1960s, because pollutants present in striped bass
of the bacterial public health hazard, tissue.
many shallow areas of the bay were
posted to prevent taking of shellfish A report was prepared in 1977 for the
and water contact recreation. Due to Association of Bay Area Governments
stricter standards for waste ~discharges, titled, The Effect of Delta Outflow on
more recent surveys by the Department of the Density Stratification in San Fran-
Health Services show an improvement, cisco Bay. The study described in the
especially in the area from the San report found that wintertime large-
Mateo Bridge to the Mare Island break- volume, short-duration Delta outflows
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can cause fresh water to throughflow
the bay system. The study also found
that these flows cause salinity strati- The local vicinity is defined as the

fication in the South Bay, which can area within and immediately adjacent

persist for several ~eeks following the to the State right of way for Clifton

.initial appearance of fresh water. Court Forebay, the intake channel, and
the Harvey O. Banks Delta Pumping Plant.

Decision 1485 did not establish specific The total area within this right of way

outflow standards for San Francisco Bay, is about 3,500 acres. This area, shown

but the State Water Resources Control in Figure i, page 3, encompasses the

Board emphasized that consideration must southwestern edge of the Delta at

be given to outflow needs of the bay. Clifton Court and extends southerly

The Board has developed interim policy toward the foothills of the Coast

guidelines regarding unregulated flows Range.

to be used in planning future projects.
Furthermore, the Board required that The forebay has a surface area of 2, I00

studies to investigate outflow needs of acres and is bounded by levees, except

the bay be initiated by October 1979. for the inlet and the outlet. It pro-
vides public opportunities for fishing

Studies for San Francisco Bay have been and waterfowl hunting; estimated annual

funded and are in progress to answer the use is about 6,000 recreation-days. For

following questions: safety reasons, recreation is prohibited
in the intake channel, which is unlined

° What are the elements (organisms or and has rock slope protection.

faunal assemblages) of San Francisco
Bay biota that would be affected by At the Skinner Fish Facility, the intake

significant changes in inflow of fresh channel converges into a rectangular

water from the Delta? concrete section, which is divided into
seven channels by piers. Upon comple-

° How would total outflow reductions in tion of fish facility enlargement (now

conjunction with State and Federal being tested), all channels will be

water project operations change the operable. The fish protective facility

hydraulics (e.g., velocity distribu- consists of primary and secondary louver

tions, velocity-dependent mixing, and systems to divert fish into holding

particle transport processes) and tanks, from which they are returned to

salinity gradients in San Pablo and Delta waters by special tank trucks.

San Francisco bays?
The the Banksarea adjacent to Pumping

° How would outflow-related changes in Plant, including Clifton Court Forebay,

hydraulics and salinity affect provides habitat for many fish and wild-

biological resources in San Pablo and life species. Numerous birds and small

San Francisco bays? mammals exist in the upland areas,
including rabbits, quail, and doves.

° What.flow and salinity standards or Waterfowl use Clifton Court Forebay as a

other management strategies are resting area during annual migrations.

recommended to maintain (or restore)
biological resources at historical The species of fish found in the Delta

are also found in the forebay. Alevels?
significant bank fishery has developed

The San Francisco Bay studies are also in the forebay, mainly for white

discussed in Chapter 1 in the section, catfish. Bluegill, black crappie, and

Ecological Studies (San Francisco Bay striped bass are caught occasionally.

Outflow Study).
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The Banks Pumping Plant lifts water Byron Road and the adjacent Southern
244 feet from the intake channel to the Pacific Railroad offer the main trans-
California Aqueduct. Overall plant portation corridor in the area. The
dimensions are 504 feet long, 98 feet tracks and the road bridge the intake
wide, and 109 feet high. The plant has channel.
four floors.

West Canal and Old River, immediately
The seven existing pumps are all verti- east of the forebay, are used for fish-
cal shaft, single-stage, centrifugal ing and recreational boating. Nearby
units. These units include: waterski and yacht clubs support these

activities. The Delta-Mendota Canal
Units 1 and 2 -- 350 cubic foot per extends westward from Old River to the
second capacity driven by 11,200 horse- Federal Tracy Pumping Plant along the
power electric motors, south edge of Clifton Court. Along the

north and ~est edges of Clifton Court
Units 3 through 7 -- 1,067 cubic foot Forebay, Italian Slough is used for
per second capacity driven by 34,500 fishing and some waterskiing, in addi-
horsepower motors, tion to providing an irrigation supply

to several local diverters.
The plant has an indoor bridge crane to
service these units and for assembly and
maintenance of major equipment. The Southern Delta
plant’s electrical installation includes
a 230-KV switchyard, power transformers, The southern Delta is generally the same
motors, switchgear, and auxiliary as the area within the jurisdiction of
systems. South Delta Water Agency. The bounda-

ries of the Agency are set forth in the
The space reserved for four additional Formation Act, California Statutes of
units consists of subfloors, pits, and 1973.
intake structures at the northwestern
end of the plant. The additional units The area is roughly bordered by the city
would be similar to Units 3 through 7 of Stockton on the north, the San
and would discharge through existing Joaquin River on the east, Vernalis on
manifolds and discharge lines, the south, and Clifton Court Forebay on

the ~est. The area contains about
The Delta Operations and Maintenance 148,000 acres, of which 123,000 acres is
Center is adjacent to the Banks Pumping used for irrigated agriculture. The
Plant. This complex of 6 one-story remaining area consists of waterways,
buildings is the headquarters of the levees, and lands devoted to residen-
Delta Field Division. This Division is tial, industrial, and municipal uses.
responsible for the South Bay Aqueduct
and the reach of the California Aqueduct The fully developed and highly produc-
north of the joint-use Federal-State tire irrigated lands depend on the
facilities near Los Banos. About I00 inchannel water supply for irrigation,
employees at the center do work in for which about 450,000 acre-feet per
administration, engineering, plant year is diverted. The 75 miles of

maintenance, civil maintenance, and channels in the southern Delta also
water operations, serve as drainage and floodwater canals,

as habitat and migratory routes for
Other lands within the right of way are fish, and as routes for recreational
used for access roads, parking, land- boating. The major waterways to the
scaping, and spoil material from east are also used for commercial
original plant construction, shipping.
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The area involves complex water rights, South Water Agency and U. S.
O

Delta
supply, and quality issues. Portions of Bureau of Reclamation, June 1980,
the southern Delta area suffer from one Report on the Effects of the Central
or more of the following problems: poor Valley Project upon the Southern Delta
water quality, inadequate water quan- Water Supply, Sacramento-San Joaquin
tity, poor water circulation, and low River Delta.
water levels at certain times and
locations. These problems can be ° South Delta Water Agency, June 1980.
attributed, in varying degrees, to one Proposed Solution of Southern Delta
or more of five basic causes: Water Problems.

° Central Valley Project operations. ° U. S. Bureau of Reclamation, September
° State Water Project operations. 1980. Alternative Solutions to
° Nonproject water users. Southern Delta Water Problems.
° San Joaquin River degraded inflow.
° Existing channel conditions. One of the most studied concerns in the

southern Delta is the effect of the
Specific concerns for various southern State Water Project and Central Valley
Delta channels include: Project on water levels. This matter

has been investigated in three ways:
° Reduction in the hydraulic capacity of (I) records of tidal fluctuation during

channels, with consequent reduced export operations; (2) special pump test
water availability at some local and field measurements at maximum
diversion points, diversions ; and (3) use of hydrodynamic

mathematical computer models. These
° Increase in gradient toward the Delta investigations have evaluated different

export pumps, which results in modes of gate operations at Clifton
increased downstream advective Court Forebay and resulting effects on
circulation from the San Joaquin River water levels during different high tide
through the east end of Old River to and low tide stages. Operation of the
Clifton Court via Grant Line Canal. Central Valley Project is by direct

pumping from Delta channels and will
° Availability at the northern boundary uniformly affect water levels during

of the southern Delta of Sacramento different tide stages. Pump tests show
River water that is drawn into por- that for both the projects, drawdown is
tions of some southern Delta channels greatest adjacent to diversions and
through tidal mixing, rapidly diminishes with distance.

° Increase in frequency of loss of prime The first report listed above is the
or inability to pump (due to inade- most recent published investigation on
quate water depth) by pumps of local the effects of pumping on water levels.
diverters. This report presented the findings in

Table 4-1. Drawdown of high-high tide
° Reduction in tidal prism with resul- levels is an important concern because

tant decrease of tidal flows and of it can affect filling of Tom Paine
tidal flushing of salts, particularly Slough. Low-low drawdowns are important
in shallow, stagnant, or blind because they can affect agricultural
channels, pumping operations. The values listed

in Table 4-1 are used in Chapter 5
In 1980 three documents were prepared (Impacts on Delta Agricultural Uses and
that discuss subjects such as channel Water Levels) to evaluate the potential
depths, water levels, water quality, and drawdown of the additional pumps. More
mathematical modeling. These reports favorable water level conditions will
are: probably occur in the future because of
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more favorable methods of operating rates during the irrigation season, the
Clifton Court gates, discussed below, drawdowns during high-high or low-low

tide can be eliminated with this
modified operation. However, the

Tabl~ 4-1 modified type of operation will have
drawdown effects during low-high tide

EFFECTS ON HIGH-HIGH TIE I~" STATE NATER P~O~L~T conditions    Other methods of operations
~ CENTRAL VALLEY PRI1,,~CT E]G~ORTS "

"AT CLIFT~ COURT FERRY* that have been used or tested for
Clifton Court Forebay operations have
resulted in low-low water drawdowns up

Dra.do~ (feel:) to one-third of the drawdown amounts
per 1~000 Cubic l~xi~u~
Feet per Second Dzawdom shown in Table 4-1 for the State Water

Export Pu~pin~ Diverl:ed (feet:) Project.

State Water P~oject Several alternative physical solutions
(Intermittent)** 0.1G to 0.127 1.0 to 1.27 have been proposed in the past to

Central Valley alleviate the southern Delta problems.
P~oject (Steady)*** 0.07 to 0.10 0.32 to 0.46 These include:

~ Will rapidly diminish with distance, o Control structures, ~hich would induce
~ OTawdo~s occur du~ing hJ.J:Jh--hJ~gh tide conditions.

Low-low tide 5WP effects may be negligible ~ith higher water levels and circulation.
future modified operations under investigation.

+~Dra~do~s occur u~iformly during all phases of o New distribution channels.

tidal cycle duo to continuous puaping.

The Department and South Delta Water
° Improved forebay inlet hydraulics.

Agency are discussing various physical
o Dredging existing channels.

options for alleviating the problems.
Along with the discussions, the ° Extension of Tom Paine Slough to the
Department has recently agreed to San Joaquin River so that water can be
investigate a modified operation of pumped from Old River into Tom Paine
Clifton Court Forebay. The objectives Slough and then into the San Joaquin
of the modified operation to protect River to provide circulation.
against adverse water level problems
are: ° Modification of operating criteria of ~

New Melones Reservoir to provide
o To avoid State Water Project drawdowns

additional dilution and increased
at low-low tides, to protect flows to raise water levels.
agricultural pumping units.

On September 4, 1985, the Department and
o To avoid State Water Project effects South Delta Water Agency signed a letter

on high-high tides to allow proper of intent to establish a program for
operation of Tom Paine Slough tide ameliorating water level and water cir-
gates, culation problems in the southern Delta.

The letter is the first step toward a
The modified operation generally               binding agreement between the two
involves: (I) opening the Clifton Court     agencies.
Forebay gates soon after high-high
tides; ~(2) closing the gates several The most important part of the letter
hours before low-low tides; and of intent establishes a cooperative
(3) opening the gates before, during, planning program, which envisions
and after low-high tides. Recent construction of facilities in some
hydrodynamic model studies demonstrated channels, an additional inlet gate to
that, even with moderately high pumping Clifton Court Forebay, and widening and
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deepening some channels. It also for other Contra Costa Water District
provides procedures for working customers.
cooperatively to prevent or minimize
irrigation pumping draft problems before The Delta is basically a freshwater
the new plan can be put into effect, environment, which serves as a migratory

route and nursery area for ¢_h~i~ook
The final agreement would provide for salmon, striped bass, sturgeon, American
dismissal of the Department from the shad, and steelhead trout. There are
lawsuit by South Delta Water Agency numerous resident warmwater .f~ish in the
against the Bureau of Reclamation and Delta. White catfish are heavily fished
DWR. It would also contain provisions by anglers casting from the banks.
as to how the costs of the facilities
and other work will be handled. The Delta also supports many animals and

birds associated with riparian and up-
land habitats. Pheasants are abundant.

I)elta Region The Delta contributes about 20 percent
of the pheasant population taken by

The Delta is generally bordered by the California hunters each year. The area
cities of Sacramento, Stockton, Tracy, also serves as a feeding and r~ting
and Pittsburg. The 738,000 acres in the area for millions of ducks, geese,
Delta are part of the largest estuary in swans, and other migrant waterfowl.
California (see Figure 5). The former
swamplands have been reclaimed into more Eight rare or endangered vertebrate
than 60 islands and tracts, largely species are known to live in the Delta,
devoted to farming (about 550,000 but none is confined exclusively to that
acres), which produce an average gross area. Five are birds -- the bald eagle,
income of more than $400 million. The American peregrine falcon, California
Delta is interlaced with about 700 miles black rail, Aleutian Canada goose, and
of waterways. The islands, many of California yellow-billed cuckoo. Two
which lie below sea level, are bordered are mammals -- the salt marsh harvest

levees. The islands and the San kit fox.by are subject to mouse 3oaquin
seepage from the surrounding channels, One is a reptile -- the giant garter
and to inundation if the levees fail. snake.

The Delta islands are sparsely popu- There are three endangered invertebrate.
lated; the 1980 population of the Delta species in the Delta-- Lange’s metal-
was about 150,000. Most of the popula- mark butterfly, Sacramento anthicid
tion is in upland areas on the eastern beetle~ and Delta green ground beetle.
and western fringes of the Delta. The
Stockton area, on the east, and the Twelve rare or endangered plant species~
Antioch-Pittsburg on the west, most of which are associated with vernalarea,
have undergone steady industrialization pools or freshwater marshes, can also be
and urbanization, found in the Delta.

Several municipal and industrial water A complete list of Delta plant and
users in the western Delta maintain dual animal species is contained in
supply systems for fresh water -- off- Sacramento/San Joaquin Delta Wildlife
shore diversion and the Contra Costa Habitat Protection and Restoration Plan,
Canal. Offshore water is used %~e~ ~he California Department of Fish and Game
quality is adequate for the intends@ and U. S. Fish and Wildlife Service,
use, and Contra Costa Canal supplies_ are December 1980.
used when offshore quality is degraded
beyond acceptable limits due to low Delta waterways provide a major recrea-

Delta outflows. The Contra Costa Canal tion area for fishing, boating, water-

is the sole source of municipal water skiing, hunting, and scenic enjoyment.
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There are 125 marinas and two State Levee failures in the Delta have
parks in the Delta. affected, and will continue to affect,

operation of the State Water Project and
Delta agricultural water users divert Central Valley Project. Effects can be
directly from the many waterways. There short-term or long-term, depending on
are about 1,900 unscreened pumps and timing of failure, size and location of
siphons to meet this agricultural water islands flooded, and ~hether or not a
use. These pumps and siphons are from flooded island is reclaimed.
4 to 30 inches in diameter, with flow
rates of 4 to about 200 cubic feet per If a large Delta island floods during an
second. Total diversions vary between extended low-flow period, salty water
2,500 and 5,000 cubic feet per second from Suisun Bay can be drawn into the
during April through August, with Delta. This would have an adverse
maximum rates in July. effect on diversions for the State Water

Project, the Central Valley Project, and
The Sacramento-San Joaquin Delta is one Delta uses. Extra reservoir releases
of the most intensively studied water would be required to flush out the
resource areas in the United States. salts. If the levee were repaired and
Federal, State, and local agencies have the flooded island pumped out, effects
conducted, jointly or separately, a wide on project operation would be
range of studies in the Delta; subjects short-term.
include flood control, water supply,
navigation, recreation, water quality, If a flooded island is not reclaimed,
fish and wildlife, and habitat evalua- long-term water problems could affect
tion and preservation, the State Water Project and Central

Valley Project. Evaporation from a
The 60 or so islands in the heart of the flooded island may exceed the consump-
Delta were reclaimed over many years by tive use of agriculture, and the water
individual owners or reclamation projects might then have to make up the
districts, and levees are maintained to difference. In wet or normal years
widely varying standards. Since 1980, there would be little loss of project
levees on 12 of the islands have failed, yield, but in a dry year exports could
Factors contributing to these levee be decreased.
failures include: instability of the
levee section and foundation materials, In ~ddition, permanent flooding of
subsidence, rodent burrows, erosion from certain western Delta islands --
wind waves and boat wakes, inadequate Sherman, Jersey, Bradford, Twitchell,
height (freeboard), and seepage. Cur- Hotchkiss, Webb, and Holland -- could
rent programs have proved inadequate to increase salinity intrusion and cost the
solve the problems, projects additional water to maintain

water quality.
Recent studies on repairing the Delta
levees have been released by the U. S. Levee improvements would benefit many
Army Corps of Engineers, the Department interests, including the water projects,
of Water Resources, and a Citizens’ Delta agriculture, cities and industry,
Emergency Delta Task Force established gas fields, highways, railroads, pipe-
by the Assembly Committee on Water, lines, and wildlife habitat.
Parks, and Wildlife. Funding for Delta
levee rehabilitation requires legisla- Hydraulics of the Delta are discussed in
tive, congressional, and local action. Chapter 5.
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Suisun Marsh From October through May, outflows of
fresh water from the Delta into Suisun

The Suisun Marsh, an important wildlife Bay and Marsh channels have been reduced
area, is at the northern edge of Suisun by water development. This has led to
Bay, just west of the confluence of the increasing marsh salinities and has
Sacramento and San Joaquin rivers and reduced waterfowl food production.
south of the city of Fairfield (see
Figure 5). The primary managed area Facilities, agreements, standards, and
contains 58,600 acres of total marsh, planning are important aspects of marsh
managed wetlands, and adjacent grass- protection efforts. The Department
lands, plus 29,500 acres of bays and constructed the initial facilities
waterways. An additional 27,900 acres required by Decision 1485 to provide
of varying land type acts as a buffer water from Montezuma Slough to certain
zone. wetland areas that formerly used water

from Honker, Suisun, and Grizzly bays.
The marsh includes more than i0 percent These initial facilities cost about
of the remaining wetland in California. $12 million and include the Roaring
Waterfowl are its major wildlife. River Slough Unit, the Morrow Island
Millions of ducks, geese, swans, and Distribution Facility, and the Goodyear
other migrant waterfowl use the marsh as Slough Outfall.
a feeding and resting area. As much as
25 percent of California’s wintering In December 1978, the Department of
waterfowl inhabit the marsh in dry Water Resources, the Department of Fish
winters. The marsh also supports and Game, and the Suisun Resources
50 species of animals, 35 species of Conservation District signed a contract
reptiles and amphibians, and 200 species that spelled out responsibilities of the
of birds, parties for water quality delivered by

the initial facilities and for construc-
Fish in marsh channels are mainly tion, operation, and maintenance of the
anadromous species -- chinook salmon, facilities. Subsequently, the Depart-
striped bass, sturgeon, American shad, ment of Water Resources and the Bureau
and steelhead trout. The marsh is also of Reclamation entered into an agreement
an important nursery area for most of for the Bureau to reimburse the Depart-
these fish. Catfish also support a ment $2.5 million for the cost of those
major sport fishery, facilities. The contract was authorized

by Public Law 96-495.
Most of the managed wetlands are
enclosed within levee systems, and about Decision 1485 ordered the State Water
73 percent are privately owned by more Project and the Central Valley Project
than 150 duck clubs. The California to mitigate their impacts on the marsh
Department of Fish and Game owns and by meeting specific standards for the
manages 12,600 acres. Another 1,400 Sacramento River at Collinsville and
acres on the channel islands is owned by seven other stations in the marsh. The
the Federal Government. standards apply in all year types and

became effective in October 1984. The
Waterfowl are attracted to the marsh by Department has advised the State Water
the water and the abundance of natural Resources Control Board that all the
food plants, most valuable of which are facilities would not be completed by
alkali bulrush, fat hen, and brass October 1984.
buttons. Growth of such plants depends
on proper soil salinity, which is A plan of protection and environmental
affected by salinity of applied water, impact report for the Suisun Marsh
Suisun Marsh is above average in food facilities was released in February
production compared to other marshes. 1984. This report showed detailed
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studies to the year 2000 with the The marsh water quality standards are
additional pumps and a corresponding similar to those of State Water
plan of protection for the marsh as Resources Control Board Decision 1485.
mitigation for the effects of the Therefore, the parties have agreed to
Central Valley Project and the State jointly petition the Board to substitute
Water Project. This plan outlined the agreement quality standards for
$I00 million in potential activities, those of Decision 1485.
specifying five projects for phased
construction in addition to the initial
facilities. These are: San Francisco Ba~ Area

° Montezuma Slough Control Structure The San Francisco Bay area includes San
° Boynton-Cordelia Ditch Pablo, Suisun, Grizzly, and Honker bays.
° Cordelia-Goodyear Ditch It extends about 85 miles from the east
° Grizzly Island Unit end of Chipps Island westward and south-
o Potrero Ditch ward to the mouth of Coyote Creek, near

the city of San Jose. The Golden Gate
Negotiations were successfully concluded connects San Francisco Bay with the
on a Suisun Marsh Preservation Agreement Pacific Ocean. Figure 6 is a map of the
in August 1985. This agreement assures area. The hydraulics of the northern,
that a dependable water supply will be central, and southern portions of San
maintained in the marsh to grow duck Francisco Bay are discussed earlier in
food and preserve other habitat. This this chapter.
is necessary to mitigate for adverse
effects that upstream water projects San Francisco Bay covers about 435
have on the marsh environment. Parties square miles at mean tide, about a
to the agreement are the U. S. Bureau of 21 percent reduction from its original
Reclamation, Department of Water size. This reduction is due to fill and
Resources, Department of Fish and Game, marshland reclamation. Most of the
and Suisun Resource Conservation shoreline has a flat slope, which causes
District. the intertidal zone to be relatively

large. The volume of water in the bay
The preservation agreement defines water changes by about 21 percent from mean
quality standards that will be higher-high tide to mean lower-low tide.
maintained for the marsh. It provides The of thedepth bay averages only
for relaxation of these standards in a 20 feet overall, with the central bay
series of dry or critical years so that (from the Bay Bridge to Point Richmond)
the State and Federal water projects can averaging 43 feet and the south bay
still operate successfully in those averaging 15 feet.
years. At the same time, to protect and
supply the marsh with water of adequate The bay area is highly urbanized, with
quality, the agreement calls for staged an economy based on co~erce and
construction of the extensive marsh industry. Water requirements are met
water control facilities discussed above from local surface water and ground
and sets a construction schedule ranging water supplies and importations via
from 1988 to 2000. It is possible that Hetch Hetchy, Mokelumne River, and South
some of the planned facilities will not Bay aqueducts and the Contra Costa and
be needed. Putah South canals. Ground water is an

important source of supplies in
The agreement calls for extensive water localities such as the Santa Clara and
quality monitoring. After construction Livermore valleys and the bay plain area
of initial facilities, test periods are of Alameda County.
provided to determine if and when the
additional facilities are needed.
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Nine counties surround the San Francisco basin). The overall valley includes the
bays: Marin, San Francisco, S~n Mateo, McCloud and Pit River basins, the
Santa Clara, Alameda, Contra Costa, portion of Goose Lake basin within
Solano, Napa, and Sonoma. Population in California, and the American River and
the bay area counties, about 5.2 million Putah Creek drainage. Other major river
in 1980, continues to increase, basins are those of the Feather, Yuba,

and Bear rivers (which flow from the
The bays and surrounding lands support a Sierra Nevada) and Cottonwood, Stony,
wide variety of fish, migratory birds, and Cache creeks (which drain the Coast
and mammals. The anadromous species of Ranges).
fish include chinook salmon, striped
bass, sturgeon, American shad, and Within Sacramento Valley are eight
steelhead trout. Marine fish, found terrestrial habitat types: coniferous
mainly in the lower bays, include forests, hardwood forests, chaparral and
flatfish, sharks, and surf perch, mountain brush, pinion and juniper,
Shellfish in the San Francisco bays grass and forbs, desert shrubs, culti-
include mussels, oysters, clams, crabs, vated and pasture lands, and barren
and shrimp. Human consumption of bay ground.
shellfish is limited in some areas by
health standards. Seasonal variations Interspersed with the terrestrial
in salinity in the bays, due to varying habitats are four aquatic habitat types:
Delta outflows, affect the seasonal the Delta, riparian, marshland, and open
distribution of fish and invertebrates, water.

Water-oriented recreation includes These habitats support hundreds of
sight-seeing, picnicking, boating, species of mammals, amphibians,
nature walking, and camping. Swimming reptiles, birds, and plants, including
and water-skiing take place where water rare and endangered species.
quality permits. Stricter standards for
waste discharge have reduced pollution For more information on plant and animal
problems in recent years. This reduc- life in Sacramento Valley, see the Water
tion should continue. (See discussion Quality Control Plan Report for Basins
in this chapter on pollution in San 5A and 5B, State Water Resources Control
Francisco Bay.) Board (1975).

Sacramento Valley Ground water is pumped from 21 principal

basins, most of which underlie the
The environment in the estuary is valley floor. The safe ground water
directly affected by industrial and yield is about 1.6 million acre-feet per
agricultural growth in Sacramento Valley year and the annual overdraft is about
and the accompanying depletion of 140,000 acre-feet.
quantity and quality of water flowing
into the Delta. Anadromous fish that Population in 1980 for 15 counties in
migrate through the Delta use Sacramento the region was about 1.6 million, of
Valley streams for spawning, which about half was in Sacramento

County. Urban areas are Sacramento,
Sacramento Valley encompasses the Redding, Chico, Davis, Placerville,
drainage areas of California’s largest Woodland, Roseville, Yuba City, Auburn,
river, the Sacramento. Valley lands Marysville, Oroville, Willows, Red
comprise the westerly drainage of the Bluff, Quincy, and Alturas.
Sierra Nevada and the Cascade Range, the
easterly drainage of the Coast Ranges, Agriculture (primarily irrigated) is the
and the valley floor (34 percent of the major economic activity in Sacramento

Valley and the surrounding foothills.
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Industrial activity is closely allied General Setting
with agriculture and, more recently,
with national defense. Population The San Joaquin River basin portion of
growth has given rise to many service the valley drains to the Delta and the
industries. Lumbering and timber bay via the San Joaquin River. Princi-

industrial installations are centered in pal tributaries of the San Joaquin River

the Sierra Nevada, Cascade Range, Modoc include the Stanislaus, Tuolumne,
Plateau, and a portion of the Coast Merced, Chowchilla, and Fresno rivers,
Ranges. Plants that process logging all originating in the Sierra Nevada.
and milling residues to form timber Also draining into the Delta are the
byproducts are located throughout the Cosumnes, Mokelumne, and Calaveras
valley. Other industries are engaged in rivers, which also originate in the

extraction or mining and production of Sierra and become part of the San
natural gas, clay, limestone, sand, Joaquin River in the Delta before it

gravel, and other minerals, joins the Sacramento River.

At elevations above 5,000 feet, a large These Sierra streams provide the north-
proportion of winter precipitation ern part of the San Joaquin Valley with

occurs as snow, which accumulates its largest surface supplies, which are

through the spring, then gradually melts of high quality. Most of this water is

to maintain streamflow into summer, regulated by reservoirs and used on the

Floods in the basin normally result from east side of the valley, but some is

prolonged general rainstorms during the diverted to the East Bay area via the

winter, but snowmelt and intense local Mokelumne Aqueduct and to the San

rainstorms also cause flooding. Francisco area via the }{etch Hetchy
Aqueduct. The streams entering from the

Existing flood control measures consist west run only intermittently, are often

of more than 2.2 million acre-feet of highly mineralized, and contribute

flood control storage, a highly little to water supplies.

developed System of flood control
levees, channels, and bypasses, and Types of habitat in San Joaquin Valley
various nonstructural measures, are similar to those of Sacramento

Valley. More information on plant and

Water resources in the valley have been animal life in San Joaquin Valley is
extensively developed for a wide range contained in the Water Quality Control
of purposes. Water is also imported Plan Report for Basins 5B, 5C, and 5D,
into the valley from the Truckee and State Water Resources Control Board.

Cosumnes rivers and from the Trinity
River Division of the Central Valley The San Joaquin River basin is subjected

Project. The first two importations are    to two types of floods: those due to
small, but the third is substantial,          prolonged rainstorms during the late

fall and winter and those due to snow-
pack melting in the Sierra during the

San Joaquin Valley spring and early su~er, particularly
during years of heavy snowfall. Major

Development in the San Joaquin Valley problem areas lie along valleys, foot-

has affected the Delta environment, hill streams, and the San Joaquin River,

Therefore the general environmental where floodflows often exceed channel

setting and a discussion of San capacities and damage urban and highly
Joaquin Valley drainage studies are developed agricultural areas.

presented.
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The San Joaquin River basin is one of The objective was to develop a manage-
the most important agricultural areas of ment plan for collection, reuse, and
the United States and the world. Its disposal. Many alternatives for
long growing season, mild climate, good drainage disposal were considered. In
soils, and available water provide 1979, the San Joaquin Valley Interagency
conditions suitable for a wide variety Drainage Program published a recommended
of crops. Major crops grown include plan, ~hich included extension of the
cotton, grapes, tomatoes, hay, sugar Federal San Luis Drain northward from
beets, and various orchard and vegetable Kesterson Reservoir and National
crops. Wildlife Refuge to a discharge point in

Suisun Bay near Chipps Island.
Agriculture and closely related Discharge requirements were to be
industries provide the economic base established by the State Water Resources
that supports a large and growing Control Board. The plan included a
population. U. S. Census figures for possible southward extension of the
1980 show a population of 810,920 for drain into the Tulare Lake basin and the
San Joaquin, Stanislaus, Merced, and State Water Project service area.
Madera counties.

The Bureau of Reclamation proceeded with
Water is the most critical and limiting studies of the northward extension, and
agricultural resource in the San Joaquin the Department continued studies for
River basin. Although a great amount of interim solutions for reusing agricul-
water is available, deriving mainly in tural waste water, such as desalting,
the watershed of the Sierra Nevada, it developing marshes, and irrigating
is not enough to meet demand. This is salt-tolerant crops. The Department
evidenced by the annual overdraft of also worked with local agencies on
ground water. Imported water, generally repayment contracts that would be
ranging from 200 to 500 mg/L total for joint Federal/State Sannecessary a
dissolved solids, is used mainly on the Luis Drain to provide drainage service
west side. Water used on the east side for the entire valley. The Department
is generally of better quality than is not actively pursuing construction of
that used on the west side and in the drainage disposal facilities, because
valley trough areas. In most parts of local agencies in the State service
the basin, irrigation water is reused at area did not desire to contract for
least once, and water quality worsens repayment.
progressively with each reuse.

Since 1983, the focus of drainage
The Tulare Lake basin, essentially a investigations has shifted from studies
closed basin, makes up the southern part of the northward extension to a solution
of the San Joaquin Valley. This impor- for toxicity problems at Kesterson
rant area of the San Joaquin service Reservoir. These problems have raised
area of the State Water Project is national concern about present and
discussed later in this chapter, planned methods of drainage disposal.

A constituent of particular concern is
selenium, which enters the San Luis

Agricultural Drainage Drain Canal and Kesterson Reservoir.
and Salt Management Studies Selenium is the most likely cause of

dead and deformed waterfowl. The area
For many years, the Bureau of of heaviest concentration of selenium is
Reclamation, the Department of Water the Panoche Fan in the Federal San Luis
Resources, and the State Water Resources service area. Present plans for a
Control Board have studied the problems short-term solution call for stopping
of agricultural drainage and salt drainage into Kesterson by July 1986 and
management in the San Joaquin Valley. diverting the drain water to another
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site, where salt-resistent crops might lands farther south that are served by
be grown. Studies are underway for the State Water Project or local devel-
long-term solutions within the valley, opments. Other areas pertinent to the
Discharges to the Bay-Delta estuary or study include possible sites for drain-
to the Pacific Ocean are not probable, age transport, disposal, or reuse.

Highly productive farmland throughout Each cooperating agency in the drainage
the west side of San Joaquin Valley is program has a particular expertise and
adversely affected by inadequate drain- is generally responsible for completion
age. The acreage affected-- some of studies related to that expertise.
300,000 acres -- is likely to double
within the next few decades. An envi- The Bureau of Recl~mation is mainly
ronmentally and economically sound water concerned with studies related to
and drainage management program must be drainage water management, treatment,
developed to protect the agricultural, reuse, and disposal; socioeconomic and
economic, and environmental resources of financial analyses; and design of
the region. Current practices in drain- facilities.
age disposal have resulted in adverse
effects on valley fish and wildlife Studies planned and underway by the Fish
resources, and Wildlife Service address: the geo-

graphic extent and severity of agricul-
In August 1984, Governor George tural drainage-created contamination of
Deukmejian and then-Secretary of the fish and wildlife resources; fish and
Interior William Clark appointed a wildlife toxicity; food-chain bioaccumu-
State-Federal Intergovernmental Coordi- lation of toxic constituents; restora-
nation Team to ensure the program for tion of damaged habitats ; and identifi-
identifying and evaluating alternatives cation of opportunities for fish and
for correcting the drainage problem wildlife habitat enhancement.
would be fully coordinated and proceed
expeditiously. The San Joaquin Valley The Geological Survey’s study program
Drainage Program was established under addresses the sources, distribution,
supervision of the Intergovernmental transport, and fate of selenium and
Coordination Team, with scientific other trace elements in the water and
oversight by the National Academy of soils. Specific study topics include:
Sciences. Objectives of the drainage ground water flow patterns; trace
program are to : element mobilization; and ~gricultural

drainage effects on surface waters.
° Protect public health;
° Protect, restore, and enhance fish and The Departments of Fish and Game and

wildlife resources; Water Resources provide assistance and
° Ensure the long-term productivity of direct technical staff support in the

agricultural lands; and cooperative studies. The Department of
o Protect and improve surface and ground Fish and Game provides assistance under

water resources, the "Selenium in California" program,
funded by the State Water Resources

The study area encompasses the complete Control Board. Fish and Game activities
watershed of the San Joaquin River, include: collection of fish, bird, and
including the Tulare Lake basin. At invertebrate samples to complement Fish
present, the focus is on western San and Wildlife Service sampling programs;
Joaquin Valley, with particular emphasis sampling of selenium "hot spots" outside
on source areas of agricultural drain- the study area, such as the Salton Sea;
age. These areas include parts of the and expanded monitoring under the "Toxic
Federal San Luis Unit and Delta-Mendota Substance Monitoring" and "Mussel Watch"
Canal service areas and the agricultural programs.
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The Department of Water Resources role Desalting agricultural drainage water
includes: expanded water quality moni- (through reverse osmosis or other
toring; assistance in drainage system processes) has the potential to assist
inventory work; and applied research in in solving both the immediate and
desalting techniques for treatment of long-term drainage problems in San
drainage water. Joaquin Valley. Research at the

Department’s Los Banos Test Desalting
Several other Federal and State agencies Facilities will investigate new
participate in the drainage program as techniques. Specific technology for
members of an Interagency Technical removing selenium has yet to be
Coordinating Committee, which provides developed.
technical guidance for the drainage pro-
gram and has established subcommittees
covering valley biology, estuarine and State Water Project
ocean biology, geochemistry, drain water Service Areas
treatment and disposal, and data manage-
ment. The agencies serving on the ITCC The 30 water supply contractors of the
in an advisory role include: U. S. State Water Project are organized into
Agricultural Research Service, Uo So six service areas: Feather River, North
Environmental Protection Agency, Bay, South Bay, San Joaquin Valley,
California Department of Health Central Coastal, and Southern
Services, State Water Resources Control California. These service areas (except
Board, Central Valley Regional Water for Feather River) are shown in
Quality Board., University FigureControl and of 7.
California.

The Feather River service area has area
The Department is working closely with of origin priorities for State Water
the Central Valley Regional Water Project supplies and would not be
Quality Control Board and the San affected by the additional pumps. The
Joaquin Valley Westside Water District other service areas are described in
in compiling data on present this section. Table 4-2 lists rare and
agricultural drainage systems. To endangered fish and wildlife in these
provide insight into current water use service areas.
and disposal operations, the Regional
Board has sent inquiries to 80 local
districts, asking them to provide North Ba.y Service Area
information on water supply sources,
surface drainage facilities, collector Full service to the North Bay service
and onfarm subsurface drainage systems, area (Solano and Napa counties) would
location and frequencies of operational require construction of Phase II of the
spills, discharge points, and flow North Bay Aqueduct. An environmental
monitoring stations. This information impact statement/report distributed for
will be valuable in developing overall that project describes the environment
water management and operating of that area in considerable detail.programs
strategies to protect agricultural
production, the wetlands regions, and The North Bay service area coincides
ultimately ground water quantity and with Napa and Solano counties, which lie
quality in the San Joaquin River. The between the San Francisco Bay area and
Department will assist the Regional the Sacramento Valley. Napa County and
Board and the local water districts in northeastern Solano County are
compiling and processing this characterized by mountainous terrain and
information and in planning future narrow valleys. The south and south-
drainage management measures, eastern portions of Solano Co~unty
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Max imum
Laca- Annual

~ ~ " No. Contracting Agency (acre-feet)

’ NORTH BAY AREA

’ Water ConservaHon District 25,000~ ~ ~ ~ ~ ¢ 2 Solano County Flood Control and

. 3 Alameda County Flood Control
and Water Conservation Dist.,

..,~..~ ~ 4 Alameda County Water Distr~ct 42,000
5 Santa Clara Valley Water District 100,000

SAN JOAQUIN VALLEY AREA
"-’"-. .... 6 County of K[ngs 4,000

7 Devli~i Den Water District ]2,700
8 Dudley Ridge Water D str ct 57,700
9 Empire-West Side IrHgatlon District 3,000

10 Hacienda Water Distrlct
~/ I 1 Kern County Water Agency 1,153,400
~ 12 Oak Flat Water District 5,700

, 13 Tulare Lake Basin Water
Storage District 110,000

~ ~a Subtota I 1,355,000

~,,, C~NTRAL COASTAL AREA
14 San Luis Oblspo County Flood

Control and Water Conservation

/ 15 Santa Barbara County F~ood
.~ Control and Water Conservation

~ Dis trlct 45~486
Subtota I 70~486

SOUTHERN CALIFORNIA AREA
16 Antelope Valley-East Kern

Water Agency 138,400
17 Castaic Lake Water Agency 41,500

District 23,100. 19 Crestline-kake Arrowhead
Water Agency

20 Desert Water Agency 38,,0021 Littlerock Creek Irrigation
D~strict 2.300

22 Malaya Water Agency 50,800
23 Palmdale Water Distric~ !7,300
24 San Bernardino Valley

Municipal Water Distrlc~ !02~0025 San Gabriel Valley
Municipal Water Di~tr~¢t

26 San Gargonio Pass ~’nte~ ;’~ency 17,30027 The MetropoH tan Wa~:
of Southern Cal~e-.:~.’ " .~i i ,500

28 Ventura Cou~fy
Control District

Subfota J 2,4q7

FIGURE 7. SWP DELTA EXPORT SERVICE AREAS.
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RE Alki) EM)ANI~RfED FISH Alkl) WIL~ IN STA~ HATER ~O~CT ~RV~E A~S*

~ N~ ~i~ific N~ L~i~ Stat~

M~ALS:

~j~e ~o~d ~ei Spe~mophiiu~ mohsven~i8 ~h~m C~ifo~nia SR
Step~n’~ ~a~oo R~ Dipodomy~ 8tephen~i ~m C~ifo~ni~ SR
S~t ~h ~ve~t ~u~ Reith~odontomy~ ~avivent~i~ ~th ~ ~h ~y SE, FE
~n ~aquin ~t F~ Vuip~ mec~otis mutie~ ~n ~aquin V~iey SR, FE
S~n ~q~n ~teio~ ~eI Amno~pe~mophiiu~ nei~oni ~n ~q~n Vaiiey
~ent ~a~oo Rat Dipodomy8 ingen~ ~n ~aquin V~Iey SE
~o B~y ~8~oo Rat Dipodom~8 hee~m~nni mo~oen~i~ ~n Lui~ ~i~ ~ty St, FE

BIRd:

C~ifo~nia B~o~ ~liean Pelee~u~ oceidentalis ~n ~ifo~nia     5E, FE
cali fo~nicus

California ~o~ ~nogyps califo~nianus ~he~ ~ifoznia, St, FE
~n ~aquin V~ley

~ B~d Eagle Haliaeetus leucocephalus Statewide St. FE
ieucocephaius

~e~ ~eg~e F~con Falco pe~egrinus anatum State.de SE, FE
C~ifo~nia Bi~k Raii Labe~alIus ~amaicensis ~abewide SR

co~u~nibuius
C~ifo~nia ~appe~ Raii Railus ionqi~os~is obsoie~us ~bh a~ ~h ~y SE. FE
Ligh~obed Oappe~ Raii Railus ionqi~osb~is ievipes ~ C~ifo~ia SE. FE
C~ifo£nia Lease Te~n S~e~na aibif~ons b~o~i ~he~ C~ifo~nia St. FE
C~ifo~nia Yeiiow~iii~ Cocc~zus ame~icanus ~abewide SR

occidentalis
Belding’s S~ann~ Sparrow Passe~eulus sandwichensis ~ C~ifo~nia SE

beldingi
Least ~ll’s Vi~eo Vi~eo bellii pusiI1us ~he~ C~ifo~nia SE

~PTILES:

Bi~t-~d ~opa~d ~za~d Gambeiia siius San ~aq~n Vaiiey St, FE
~n R~be~ ~a Cha~ina bottae umb~atica ~ C~ifo~nia SR
Ai~a Sb~i~d Race~ Masticophis Iate~aiis ~h ~y SR

eu~yx~thus
Co~hella F~ge-To~ ~ Urea ino~nata ~he~ C~ifo~nia SE, FT

~PH~NS:

Tehaehapi Sie~e~ ~i~e~ Bat~achoseps stebbinsi ~n ~ty SR
~t SIe~e~ S~s~e~ BBt~schoseps a~idus ~ C~ifo~nis St, FE
~ Canon Sie~e~ ~i~a~e~ Bat~achoseps simatus Ke~ ~ty SR

FISH:

~a~mo~ed ~ee~ine Gaste~osteus acuieatus ~he~ C~ifo~nia St, FE
St ic ~ ~ ~k                        wiiIiamsoni

~ C~ifo~nia ~p~ent of Fish a~ G~e, At the C~oss~oa~s -- 1980, 1981.

+~5R = State Ra~e~ SE = End~ge~ed~ =State FT Federal Threatened, FE Fede~ai End~ge~ed.
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consist of gently rolling hills, ~hich An estimated 95,000 people live in Napa
grade into the flat landscape of the County, mostly in the Napa Valley
Central Valley. communities. Many are retired or work

outside the county, commuting to as far
Principal native plant communities away as San Francisco and Sacramento.
include hardwood forest, chaparral, blue In November 1980, Napa County voters
oak and digger pine forest, grassland, approved a measure that would institute
riparian habitat, and marshlands. The a growth management policy geared to a
prai~rie grasslands are now mostly culti- 1 percent annual growth rate. However,
vated, but dense and varied riparian residential development controls were
vegetation still exists along most recently rescinded in the city of Napa,
rivers and streams. The marshes are where about half the county population
mostly in the south-central portion of is concentrated.
Solano County and the southern portion
of Napa County. In addition to the The population of Solano County, about
principal plant communities, unique 233,000, is distributed among seven
flora occur in vernal pools in the cities and scattered rural areas. The
Jepson Prairie area of Solano County. State Department of Finance has

projected that Solano County population
Game fish abound in the Sacramento River will grow 23.2 percent between 1980 and
and in the salt and brackish water 1985, the third largest percentage gain
marshes on the borders of the two coun- for California counties with 1980
ties. Migrating waterfowl use the populations of I00,000 or more.
marshes as stopovers and winter habitat.
Native fauna include several of the rare Pollutants carried by west winds from
and endangered species listed in the bay area and hydrocarbons generated
Table 4-2. locally by traffic on Interstate 80 and

other highways frequently degrade air
Napa and Solano counties have the mild quality to levels in excess of Federal
Mediterranean climate characteristic of standards for carbon monoxide and
Central California. A warm, dry season oxidants. In addition, suspended
typically extends from May through particulates (dust and agricultural
October; November through April are burnings) often exceed Federal standards
usually cool and wet. Summer daytime in the portion of Solano County in the
temperatures are frequently high, Sacramento Valley Air Basin.
especially in Solano County; nights are
generally cool. Annual precipitation Napa County is famed for its production
varies from 17 inches in eastern Solano of wine grapes and for the manufacture
County to 40 inches at the higher of premium wines and brandies. There is
elevations in eastern Napa County. also a substantial livestock and dairy

industry. Solano County agriculture
Strong regional winds, predominantly
from the west and southwest, continually
bring ocean air to both Napa and Solano
counties, except during periods of high 19~ L~m USE, ~0~n~ ~Y S~VlC~ ~
temperature in the fall and spring. (~,

Summer winds are strongest.

Napa and Solano counties make up the
N~a ~.9 ~.~ ~.~ ~0.~ ~0.0

total service area and encompass solano ~.~ 4z.~ ~.0 zz~.~ ~B~.0
1,093,000 acres. About 64,000 acres
were in urban use in 1980. Table 4-3

~o~ z~z.~ ~.~ 7~.~ ~70.~ 1,0~.0

shows land use in 1980 for the two North
Bay counties.
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centers on field crops, with substantial Solano County contains two major ground
values of fruit and nut crops and a water basins, Putah Plain and Suisun-
significant livestock industry. Heavy Fairfield Valley, and several smaller
water-using industries include two meat basins. Most ground water supplies are
packing companies and a cannery in used for irrigation, although Vacaville,
.Dixon, a refinery in Benicia, a brewery Rio Vista, and Dixon rely on ground
in Fairfield, and two food processors in water for domestic supply.
Vacaville. Two major defense facilities
are located in the region: Mare Island Ground water salinity levels in the
Naval Shipyard and Travis Air Force Suisun and Fairfield areas typically
Base. range from 300 to 6,000 mg/L total

dissolved solids, with average values
Developed water supply sources in Napa generally exceeding 900 mg/L. Putah
County include Lake Berryessa, principal Plain ground water quality is somewhat
storage facility of the Federal Solano better, with average levels of total
Project, plus several small reservoirs dissolved solids generally under
and a number of springs and ~lls. Most 600 mg/L. However, the supply is far
of the developed supplies are for urban from municipal and industrial water
use. demand centers.

Water supply for Solano County includes
surface water from Lake Berryessa, Lake South Bay Service Area
Solano, and several small reservoir and
stream projects, plus ground water, The South Bay service area is within the
agricultural return flows, and reclaimed San Francisco Bay area, previously
waste water. In addition, Sacramento described, and includes Santa Clara
River water is imported to Vallejo via County and a portion of Alameda County.
the Cache Slough Conduit. Only Santa Clara County has significant

surface water supplies, used primarily
North Bay Aqueduct water delivered to for ground water recharge. The county
Napa County would be used in the city of has opened some of the recharge areas to
Napa. Deliveries to Solano County would recreational use. In Alameda County,
supply municipal and industrial uses in the natural runoff from Alameda Creek,
five cities: Benicia, Fairfield, supplemented by supplies from the South
Suisun, Vacaville, Vallejo. Bay Aqueduct, ground waterand is used for

recharge.
A major constraint to the use of ground
water, particularly for municipal and In this service area, ground water
industrial needs, is the variable and basins have been intensively developed
uncertain quality in both counties. In for domestic, industrial~ and irrigation
Napa County, ground water quality is purposes and have been overdrawn, with
generally poor north of St. Helena and resultant sea water intrusion, and land
south of Napa. Because most of any subsidence problems. Extensive recharge
additional demand for water in Napa programs using local and imported water

would be for municipal and supplies have allowed substantialCounty
industrial use, where both quality and recovery of the ground water basins.
quantity are crucial, ground water
supplies are expected to continue to be Water is imported from the Tuolumne
used as a supplemental local source, River, via the Hetch Hetchy Aqueduct,
mainly for agriculture. In any case, and from the South Bay Aqueduct.
usable ground water storage capacity is
restricted to the area between Napa and Poor quality ground water exists in the
St. Helena, and the safe yield is eastern part of Livermore Valley, where
currently overdrafted, total dissolved solids (especially
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chloride and boron) are high, requiring Population has increased rapidly in
water softening. State Water Project Alameda and Santa Clara counties. Santa
supplies reduce reliance on ground Clara County population almost doubled
water, between 1960 and 1970. Growth continues

in both counties, but at a slower rate.
In Santa Clara County, mercury leached Estimated 1980 population for the South
from cinnabar mines and tailings contain- Bay service area, by contractor, was:
inates the water in Calero and Almaden
reservoirs, but concentrations are still Alameda County Flood Control
within drinking water standards. In and Water Conservation
areas adjoining San Francisco Bay, poor District, Zone 7 99,200
quality ground water results from
salinity intrusion caused by overdraft. Alameda County Water

District 203,500
The southern portion of San Francisco
Bay has water quality problems caused by Santa Clara Valley Water
uncontrolled agricultural waste water District i, 300,000
and urban runoff. A program is underway
to move municipal waste water discharges Total Service Area 1,602,700
from the shallow portions of the bay to
deeper portions. The South Bay service area is Northern

California’s leading business center.
Air from the ocean divides and flows The economy of the area is diversified,
north, south, and east through Carquinez with manufacturing, commerce, services,
Strait. This pattern usually provides and government sectors employing signif-
constant air movement, except during icant numbers of people. The rapid
periods of high temperature in the fall growth of the electronics industry is
and spring. A subsidence inversion particularly important.
prevails for most of the year.

Agriculture is still important in the
The automobile is the major contributor region, especially in the lower Santa
of carbon monoxide and oxidants. Clara Valley, but its significance has
Petroleum production and chemical and declined because of urbanization.
metallurgical industries are the major
emitters of particulates. Health
warnings have been issued in Santa Clara

T=~Z. ~-~

Valley. 1~a0 t~m us~, s0um B~Y C0U~ZES

Some rare or endangered species exist in ~=i- ware=
the marshes in and around San Francisco county cuztu~-~ u~ su~fa=e 0~her" Totat
Bay. Their habitat has been signifi- ~z=~a ~.~ ~.~ ~.z ~7.~ ~.~
cantly reduced by bay filling and sant~ m~ ~7.~ ~.2 s.~ ~zs.0 s42.~
diking. Undisturbed areas are now Tot~ ~z.2 ~04.~ ~.~ ~.~ I,~70.~
protected by various State, Federal,
local, and private interests. Bay fill
proposals now require approval from the
San Francisco Bay Conservation and Central Coastal
Development Commission. Service Area

Counties in this service area encompass The Central Coastal service area
1,370,500 acres. About 305,000 acres includes San Luis Obispo and Santa
were in urban use in 1980. Table 4-4 Barbara counties. Service to this
shows land use in 1980 for South Bay service area would require construction
counties, of Phase II of the Coastal Branch of the
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California Aqueduct. Voters in Santa Barbara County is the larger of the two
Barbara County have opted not to finance counties. Santa Barbara is the largest
an in-county distribution system from city in the area.
the Santa Maria terminus of the Coastal
Branch. Water delivery from Phase II The economy of this area depends on
facilities was originally scheduled for agriculture and related activities. In
1980; however, the two water contracting the coastal lowlands, there is consider-
agencies have requested several delays able high-value fruit and vegetable
for delivery of entitlement water, farming. In the drier lowlands, inland
Design of the Coastal Branch has been from the coast, livestock and dry-farmed
rescheduled, and initial deliveries are grains are produced. Manufacturing is
scheduled for the early 1990s. limited, but heavy water-using indus-

tries, such as petroleum production,
The Santa Ynez, Santa Maria, and Salinas food processing, and stone, clay, and
rivers constitute the major drainages glass products, are present. Some
of the Central Coastal service area. A mining and military installations also
system of dams and canals has been built contribute to the region’s economy.
on these rivers to conserve runoff. No Recreation and retirement activities are
water is imported to the area. Ground increasing in the coastal communities.
water is the main source of water
supply. Over-use of the ground water Housing demand varies throughout this
resources has led to overdrafting and area. In southern coastal Santa Barbara
water quality problems in some loca- County, controls on growth, desirable
tions, such as the Santa Maria Valley climate, and the natural beauty of the
and southern coastal Santa Barbara region have created a high demand and
County. high prices for housing. Growth

controls that prevent new construction
Estimated 1980 net water demand for the from keeping up with demand have tended
two counties was 357,000 acre-feet per to shift the demand to other areas.
year, of which 79 percent was for Other locations within this region have
agricultural use and 21 percent was for a more balanced supply and demand
municipal and industrial use. housing situation.

Estimated 1980 water supplies total There are about 3,885,000 acres in this
268,000 acre-feet per year, of which region. Table 4-5 shows expected 1980
25 percent was from local surface sup- land use.
plies, 73 percent from ground water, and
2 percent from waste water reclamation.
The deficit in supply will probably be
managed by overdrafting the ground water 1~m u~ ,~, cE,m~ c~sT~ ~0,
basins, by establishing mandatory con-
servation in some areas, and possibly by
denying new hookups,

co~, ~,.    cul~:ural [Jrb~’~ S~£~’~ ~her    Total

The State Water Resources Control Board s,n Luis 0~ispo    62.8 40.4 6.6 Z,019.0 2,128.8

has indicated that adequate sewage
treatment facilities should be available
in this area, and foresees no serious
water quality problems from municipal The agricultural preserve program, under
discharges, the Williamson Act, has helped limit

urbanization of agricultural lands in
Total population in San Luis Obispo and Santa Barbara County. Land committed to
Santa Barbara counties grew from 103,700 public purposes includes Vandenberg Air
in 1940 to 456,000 in 1980. Santa Force Base, Los Padres National Forest,
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and other U. S. Forest Service land. The wind pattern in the southern San
Unlike other State Water Project service Joaquin Valley varies, flowing southward
areas, this area is primarily from San Francisco Bay during the warm
undeveloped. Several factors limit season and northward during the late
growth in Santa Barbara County, fall and winter, ~hen cold air drains
including the amount of vacant urban from the surrounding mountains. During
land that can be developed, the economy, the warm season, pollutants carried into
city and county land use and growth the southern end of the valley couple
policies, and availability of water with sunshine and contribute to photo-
supplies, chemical smog. Mineral and petroleum

industries and automobiles are major
contributors of sulfur dioxide, oxidant,

San Joaqui.n Val.le~ and carbon monoxide. Excess particulate
Servi=e Area matter in the San Joaquin Valley is due

primarily to agricultural operations.
The San Joaquin Valley service area
includes Kern County, Kings County, and The San Joaquin Valley service area is
part of Stanislaus County. generally arid, sparsely populated, and

characterized by large farms. Agricul-
Four major rivers -- Kings, Kaweah, ture in Kern and Kings counties my con-
Tule, and Kern -- drain westward from tinue developing toward larger, fewer,
the Sierra Nevada and terminate in the and more economically efficient farms.
Tulare Lake or Buena Vista Lake beds. The trend toward fewer farms has accent-
Dams on each of these rivers provide uated the migration from rural to urban
flood control and water supply for urban areas. Table 4-6 shows land use in the
and agricultural uses and ground water counties encompassing this service
replenishment. The Tulare Lake basin is     area.
an important area in the San Joaquin
Valley service area. T~z.

Vast amounts of good quality ground 19ca LAEO USE,(InSAN]~ou~nd30~IN/~s)VALLEY

water in the southern end of San Joaquin
Valley are the major source of water ~g~i-
supply for this service area. A large Cou~ euz~u~Z u~n su~ 0~he~ T~Z

portion of the State Water Project ~=n* 9~0.0 5z.~ 11.5 2,67~.6 ~,667.5
service area in the San Joaquin Valley ~ng~ ~sz.0 ~.~ z~.0 z~7.z ~.8

overlies the intensively developed San To~m ~,~Z.0 ~6.0 ~7.~ ~,~70.~
Joaquin Valley ground water basin. The * TuZ,=e b~n ~o~ion onZ~.
basin extends from the Delta to the ............
Tehachapi Mountains. Parts of the basin The 1980 census population of Kern and
have been in overdraft since the 1920s, Kings counties was 476,800; about
resulting in land subsidence, increased 84 percent was in Kern County. From
pumping lifts, and water quality 1940 to 1970, population of these two
problems, counties increased 133 percent (from

170,200 to 396,500), and it is expected
Water is imported to the southern San to continue growing. Bakersfield, in
Joaquin Valley via the Friant-Kern Canal Kern County, is the largest city in the
(Central Valley Project) and by the area, with 35 percent of the total
State Water Project. Central Valley county population in 1980. Hanford is
Project water is also transported the largest city in Kings County.
through the California Aqueduct to Kern
County under an agreement between the Estimated 1979 population for the
U. S. Bureau of Reclamation and the contractors in the San Joaquin Valley
State of California. service area was:
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County of Kings 71,900 relatively low selenium levels in the
Devils Den Water District 50 Kings-Kern County area. However, high
Dudley Ridge Water District 50 levels have been found in farm drain
Empire Westside Water District 50 water at two widely separated sites in
Kern Co.unty Water Agency 328,100 Kern County.
Oak Flat Water District 50
Tulare Lake Basin Of particular interest in the San

Water District 50 Joaquin Valley service area are the
endangered blunt-nosed leopard lizard

Total Service Area 400,250 and the rare San Joaquin kit fox. The
principal reason for the past decline

Agriculture and the oil industry are the in rare or endangered species in the
primary economic activities in this service area has been the loss of
region. Crops raised in the San Joaquin habitat to agricultural development.
Valley service area include alfalfa, Consequently, any increased agricultural
barley, safflower, sugar beets, fruits, development in the service area could
vegetables, nuts, cotton, sweet affect this trend. Recovery plans have
potatoes, cantaloupe, and grapes. Beef been prepared for the rare blunt-nosed
cattle, dairy products, and poultry are leopard lizard and the rare San Joaquin
also significant. Other sources of kit fox. These are described in
income include manufacturing, trade, Blunt-Nosed Leopard Lizard Recovery
services, and government. Plan, Blunt-Nosed Leopard Lizard

Recovery Team, January 1980 ~draft),
Despite substantial variations in annual and San Joaquin Kit Fox Recovery Plan,
State Water Project deliveries, total Thomas P. O’Farreii,’ U. S. Fish and
irrigated acreage in the service area Wildlife Service, Endangered Species
does not normally fluctuate. Farmers Program, 1983 (draft). These reports
rely heavily on ground water pumping in are incorporated here by reference.
dry years and local surface water diver-
sions in wet years to maintain the same The primary objective of the plan for
irrigated acreage. State deliveries in the lizard is to halt the decline and
1981 totaled 1,556,000 acre-feet, for restore the lizard to a nonendangered
irrigation of an estimated 496,330 status. The plan recomends that man-
acres. This comprised about 71 percent agement practices be encouraged along
of total agricultural water requirements the California Aqueduct to enhance the
in the service area. Additional deliv- lizard’s habitat and that possible habf-
eries of about 245,000 acre-feet ~ere tat restoration measures be determined.
used for a variety of other purposes, The plan calls for establishment of
such as ground water recharge, municipal several ecological reserves and
and industrial uses, recreation, wild- identifies land units within southern
life, and oil field steam injection. San Joaquin Valley considered important

to the lizard’s recovery.
Further details on crop production
values, crop labor requirements, and A similar plan for the San Joaquin kit
employment and economic trends in this fox would stabilize and then improve
area are available in Department of populations of kit fox at about 1981
Water Resources Bulletin 132-82, levels and restore this subspecies to a
Appendix F~ San Joaquin Valley, nonendangered status. The plan also
Post-Project Economic Impact, 1981, proposes a number of actions that
December 1982. emphasize management and restoration of

existing public lands and acquisition of
The Department’s drainage water moni- additional lands to protect the kit
toring program has generally shown fox.

77

C--105373
(3-105373



Southern California ° Los Angeles Aqueduct from the Owens

Service Area Valley, on the east side of the Sierra
Nevada, to the city of Los Angeles

The Southern California service area
includes Ventura, Los Angeles, and ° Colorado River via the Colorado River

Orange counties and parts of San Diego, Aqueduct

Riverside, Imperial, San Bernardino, and
Kern counties. ° State Water Project

There are no major rivers in the Many water quality problems exist in

desert plateau region of this service this service area. In the coastal area,
area. The intermittent streams that thermal discharges from electrical

flow from the mountains primarily generation plants and nutrient over-

percolate into ground water basins. A loading of streams cause local problems.

limited surface water supply has been In the desert areas, the problems are

developed, and most local water supplies more general and relate to increasing

are fully used. In the coastal portion salinity of ground water and of lakes

of the basin, most local surface such as the Salton Sea.

supplies have been developed for flood
control, ground water recharge, and The quality of imported water ranges

water supply, from less than 220 mg/L total dissolved
solids for State Water Project supplies

Ground water supplies a significant por- to 750 mg/L for Colorado River water.

tion of the water in this service area. In some areas, State Water Project water

The South Coastal hydrologic basin, is blended with imported Colorado River

which encompasses this service area, has water to provide a better overall

at least 44 major ground water basins, quality.

Although further development is possible
in a few local areas, some of the basins Atmospheric conditions and heavy urbani-

have been over-used. In 1974, an annual zation in the South Coast and San Diego

ground water overdraft of 160,000 acre- air basins, ~hich overlie the Southern

feet led to sea water intrusion problems California service area, are conducive
in some areas along the coast. Sea to severe air pollution. Although both

water barrier and artificial recharge onshore and offshore winds occur almost

programs have been developed to correct daily, the effect is that of a single

these situations, air mass moving back and forth across
the service area. Air movement is

In Ventura and Los Angeles counties, further restricted by inversion condi-

some State Water Project supplies are tions. Poor quality air masses are

released into natural stream channels, often transported through passes in the

Piru Creek, a tributary to the Santa mountains into eastern valleys. During

Clara River, serves as a conveyance to winter, a combination of low storm

Ventura County users. In Los Angeles activity, inversions, and fog holds

County, State Water Project water is pollutants near the ground for several

released into Gorman Creek for recrea- days at a time.

tional use as part of the Hungry Valley
recreational area. Additional opportun- The automobile contributes over 70 per-

ities exist for streamflow augmentation cent of the carbon monoxide emissions

where the East Branch of the California and lesser quantities of nitrogen

Aqueduct crosses natural streams, oxides. Combustion of natural gas and
petroleum for power generation produces

Supplemental water is being imported oxidants, particulate emissions, nitro-

from three sources: gen oxides, and sulfur dioxide. The
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oxidant standard is exceeded on two of Since the 19408, Southern California has
every three days in parts of Southern changed from a largely rural lifestyle
California. Heaviest emissions in all with an agricultural economy to a highly
pollutant categories originate in Los urban-industrial society. Population
Angeles County. grown 1940 tohas from 3.7 million in

12.8 million in 1979. The most rapid
In Southern California, steps have been growth was between 1940 and 1965. Los
taken to preserve habitats that have Angeles County, the most populous in
unique biological significance. One California, has had the largest
endangered fish, the unarmored three- increase. The rapid economic growth
spine stickleback, occurs in the service that Southern California experienced
area but is no longer found in the Los during the 1950s and 19608 has slowed,
Angeles, San Gabriel, and Santa Ana but diversification of the economy
rivers. The fish population in the continues. This region is the State’s
Santa Clara River is threatened center of business. Southernby leading
increased recreational use and California contains the State’s largest
development, concentration of manufacturing activity,

particularly the aerospace industry.
Land use in the Southern California Other major industries include
service area has changed dramatically petroleum, fabricated metals, chemical
since the early part of the century, production, food processing, and paper
when the citrus industry dominated the production.
economy. Several factors have led to
the changes: discovery of oil, con- In the coastal areas of Southern
struction of the Los Angeles-Owens River California, agriculture is important
Aqueduct, increase of port facilities to economically, despite urbanization.
acco~nmodate shipping and trade brought Farms generally produce high value crops
about by the Panama Canal, location of on small irrigated parcels. Agriculture
the llth Naval District in San Diego, is also important in the Colorado
the movie and entertainment industry, Desert, especially in the Coachella and
and location of heavy industry Imperial valleys. Livestock, field
(especially aircraft and ship-building), crops, truck crops, sugar beets, and
These factors have caused a shift from cotton are important. Poultry,
agricultural to urban and suburban livestock, and field crops are produced
development. Table 4-7 lists 1980 land in the Mojave Desert.
use data for the Southern California
counties encompassing this service
area.

T,.~.t~ 4-7

1~)80 LAhl) ~E~, S~UTHKI~ ~.~ALI~N~A
(in ll~ou~and

Counf;~f . ,~-,u.ll:z.~ Uz’b ~l 5u~f’ece O~her Tot:a).

Ven~u~s 114.8 97.2 8.0 972.7 1,192.7
Los h’~geles 57.1 770.2 12.3 1,791.1 2,610.7
Orange 18.0 1]~.8 2.0 ~6.6 502.4
San Diego 81.0 289.0 16.4 2,3;53.2 2, 7~9. 6
Riverside 2~4.4 199.9 42.3 4,148.9 4,65.5
San 8e~na£dtno 69.1 214.6 21.1 12,599.9 1~,~04.7

Total 1,050.8 1,7~-7 302.7 24,427.7 27,527.9
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Chapter 5. ENVIRONMENTAL IMPACTS OF INSTALLING AND
OPERATING ADDITIONAL PUMPS

This chapter discusses potential The first type of study investigated the
environmental impacts from installing highest level of detail and was the
and operating additional pumps at the basis for determining the incremental
Harvey O. Banks Delta Pumping Plant for firm yield of the alternatives. Even
the alternative operational plans, though these studies represented early
Impacts are discussed for construction 1990-1evel operations, the calculation
activities, changes in project opera- of incremental yield is based on the
tions, Bay-Delta fishery, and project historical 1928-1934 critical period and
service areas, is assumed to remain a constant future

incremental supply to offset a portion
The evaluation in this chapter covers of future project yield losses from
conditions in the early to late 1990s, upstream area of origin use. This
considering gradually increasing project yield was theincremental value used in
demands that will occur with or without economic analysis of the additional
the additional pumps. Emphasis is on pumps and also for the service area
conditions of the early 1990s. The impact analysis. However, operations
late-1990s impacts are covered in a during normal and above normal water
separate section of this chapter. For supply conditions occur more frequently
the pre-2000 period, operations of Banks in these studies and %ere used in the
Pumping Plant with added pumping units investigation of various impacts such as
under various alternatives were fish impacts.
discussed in Chapter 3 (Physical and

of Alternative The second of study was used forOperational Comparison type
Operational Plans) with existing project power evaluations and to investigate the
storage facilities and Suisun Marsh median year export effects of the
protective facilities. Some of the existing and additional pumps under the
higher export alternative operational Corps constraints. The impacts were
plans also considered southern Delta evaluated for pre-2000 conditions with-
modifications, out other potential State Water Project

development for Delta water transfer or
Two types of operation studies were used added surface storage. By adding only
to evaluate pre-2000 operational the additional pumps to the State Water

(I) water studies using Project, associated incremental impactsimpacts: supply
57 years of past hydrologic variations were isolated and evaluated. During the
adjusted to 1990-1evel demands, which pre-2000 period and with existing facil-
are considered to represent early 1990 ities, the State Water Project can meet
operations, and (2) long-range studies contractor entitlement requests about 25
used to evaluate project energy and to 30 percent of the time. The high
capacity requirements based on median water supply and peak export condition
water supply conditions and gradually is investigated by this second type of
increasing project demands. Median study, focusing on the alternatives that
water supply conditions represent normal would meet Corps constraints.
and above normal year types, which have
a high level of unregulated Delta water The median year assumptions for pre-2000
supplies during the winter and early conditions do not represent future water
spring. Both studies allow incremental supply planning objectives of the
impacts of the additional pumps to be Department of Water Resources. Depart-
isolated and evaluated, ment planning and future legislation may
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define development within the pre-2000 award of contract, and factory fabrics-
study period. To cover possible future tion. Manufacturing the pumps and
development, such as new storage or associated equipment and shipping them
improved Delta water transfer systems, to the site could require some services
the relationships between the additional from over 1,000 people.

¯ pumps and possible related projects are
discussed in Chapter 6, "General Impacts Installation of the units in the Banks
of Additional Pumps with Potential Pumping Plant would involve structural,
Related Projects". Chapter 6 also mechanical, and electrical work. Perma-
discusses post-2000 operations with the nent change would be only inside the
additional pumps but without improved existing pumping plant building.
Delta transfer or added surface storage Following installation, there would be a
(Post-2000 Operation of Banks Pumping testing period of about 8 weeks before
Plant without Added Storage or Improved the units could be operational. If four
Delta Water Transfer). units were installed, installation and

testing would be staged, with the first
The analyses in Chapter 6 represent pair of units operational about 4 months
post-2000 conditions. However, if the before the second pair.
other developments were earlier, the
relationships would still apply. The Major construction activities would
cumulative impact review is broader in consist of erecting a temporary concrete
scope and more general than the impact batch plant near the pumping plant;
evaluation in this chapter, hauling in cement and aggregates; trans-

porting the mechanical and electrical
This chapter concludes with a summary of equipment to the site; and placing
significant operational impacts under forms, reinforcement bars, and concrete
the preferred alternative, mitigation in the plant building. About I00 State
options, unavoidable significant and private contractor employees would
impacts, and other information required be involved in the construction, with a
by the California Environmental Quality maximum of about 35 at any one time.
Act. Construction would not significantly

affect the environment, either on a
short-term or long-term basis.

Impacts of Construction
For four additional units, transporting.

Table 5-1 summarizes the construction materials and equipment to the site
impacts of installing the additional would require an estimated 600 truck
pumping units, of adding a second trips. About 14 trips w~uld be required
Clifton Court Forebay intake, and of for the large, heavy equipment (pumps,
improving the southern Delta channels, motors, transformers, and spherical
The impacts, which are of short duration valves). These trips would require
except for the effects on fish and wild- special procedures, such as escort
life habitat and two rare plants, are vehicles, temporary closure of lightly
discussed in this section, traveled county roads, or compliance

with local ordinances where mandated by
regulatory authorities.

Additional Pumping, Units
Construction would generate some addi-

Procurement and installation of addi- tional local vehicular movement, but no
tional units would take about 5 years significant inconvenience to the public
after approval to proceed. Procurement is expected because of light traffic in
would consist of final design and devel- the area. All trucks delivering mate-
opment of specifications, advertising, rials and equipment to the site would
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meet standards or regulations for air reinforced concrete gate bay structure,
quality, safety, and noise abatement, and installing the gates and other
Travel to the site would be on paved equipment. New fish screens might also
roads, so no dust problems are expected, be required. Intake construction would
Dust control measures would be taken in cause some local temporary and minor
operating the concrete batch plant and disruption, but should not significantly
delivering aggregates, affect the nearby environment or project

operation.
Procuring and installing only two
pumping units would take slightly less
time; amount of material and equipment Southern Delta Channel
would be half that for four units. Modifications
There would be no significant difference
in construction impacts. Southern Delta channel modifications

were assumed for Alternatives 2-8.5,
Estimated air emissions for transporting 4-8.5 and 4-10.3. Modifications assumed
materials and equipment to the site and for this report are for evaluating the
for mixing and placing concrete for four alternatives. The Department has con-
units are: sidered other options as well, such. as a

Delta water transfer facility in a 1983
Pollutant Tons publication, Alternatives for Delta

Water Transfer. These or others could
Sulfur oxides 1.0 be considered in the future.
Carbon monoxide 2.9
Total organics 1.4 The cross section in Victoria Canal is
Nitrogen oxides 12.9 now about 4,500 square feet; this would
Total suspended particulates 0.8 be increased to about 7,200 square feet

for Alternative 4-10.3 by removing about
Project construction would be in the 84 acres of berm islands from the center
path of winds flowing to the interior of the channel. Middle River constric-
valley. Local dissipation would be tions, as small as 3,000 square feet,
excellent and the overall air quality would also be enlarged to about 7,200
impact would be negligible, square feet by deepening the channel and

removing about 12 acres of berm islands.
Old River would probably require only

Second Clifton Court Fo~e.b~ riprapping of levee and channel edges on
Intake the outside of bends for a length of

about one mile. These channel improve-
Alternatives 2-8.5, 4-8.5, and 4-10.3 ments would provide additional flood
were assumed to require a second intake control capacity in the southern Delta
at the northeast corner of Clifton Court as well as transfer capacity.
Forebay, as discussed in Chapters 2
(Southern Delta Modification) and 3 Short-term impacts of dredging these
(Alternative Operational Plans 2-8.5 and channels are: removal of benthic
4-8.5, and Alternative Operational Plan organisms, increased turbidity, loss of
4-10.3). The capacity of the new intake endangered plants and riparian vegeta-
would be greater for Alternative 4-10.3. tion, and dredged material disposal.
The impacts of constructing a new intake
would be similar for all these Most benthic organisms would be removed
alternatives, during dredging. Natural migration and

the remaining benthic co,unity between

A new intake would require building a the canal and the levee would supply
cofferdam, dewatering, excavation, a organisms for repopulation. According
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to a study in Coos Bay, Oregon, where studies of the overall State Water
75 percent of the organisms were removed Project and Central Valley Project
during dredging, most dredged sites had system for the 57-year period of 1922
repopulated to predredge levels within through 1978 were used to establish base
14 days (McCauley, et alo, Benthic conditions and to evaluate impacts north
Infauna and Maintenance Dredging, 1976), of the Delta, in the Delta, and south of
although complete recovery of the the Delta. Five computer model studies
benthic could take to 2 were made at projected 1990 demandecosystem up

years (U. S. Fish and Wildlife Service, levels for the alternative operational
Draft Detailed Report to Corps of plans. All these studies assume opera-
Engineers on Effects of Deepening the tions that meet State Water Resources
Sacramento Deep Water Ship Channel, June Control Board Decision 1485 standards.
1977). The preferred alternative also meets the

Corps of Engineers constraints for navi-
Most of the suspended solids would be gable capacity, which are described in
drawn into Clifton Court Forebay when Figure 2 in Chapter I.
the gates wore open. The increased
turbidity in these channels would return For this final report the operation
to ambient conditions shortly after studies have been updated from those
completion of dredging, used in the draft report. The preferred

alternative has about the same firm
The dredged material could be placed in yield in both the new studies and the
spoil areas within the State’s right of studies done for the draft report.
way. This would cover the vegetation, These new studies include recent assump-
producing short-term impacts on wildlife tions in connection with:
habitat, but the disposal areas would
revegetate naturally within 2 to 3 ° State Water Project and Central Valley
years. Project operations based on the

Coordinated Operation Agreement
Potential long-term effects of dredging described in Chapter i.
and berm removal are:

° Maximum storage for New Melones
° Reduced quality of resident fish               Reservoir.

habitat.
° Minimum allowable instorage Lake

° Reduced wildlife habitat. Oroville.

° Disturbance of areas where two rare ° Post-1990 date for Auburn Dam.
plants are found, the Delta hibiscus
and the mudflat quill plant. ° Updated computer mathematical modeling

work, which has developed more precise
Additional field surveys would be needed correlations between Delta outflow and
for detailed assessments of the salinity.
construction impacts.

° Updated estimates of water demands and
available supplies.

Operational Impacts,
Conditions During the Earl~ 1990s          ° Improvements in the statewide

operations study computer model.
Comprehensive project operation studies
were used to evaluate the environmental

o Updated Delta channel depletion

effects of operating additional pumping estimates.
units at the Banks Pumping Plant for all
alternatives. Monthly water supply ° Operation of ground water facilities.
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Both sets of studies assu~ed Suisun significantly lower. For exa~.ple, with
Marsh protective facilities, the existing pumps, the estimated

average annual losses of striped bass
Assumptions and criteria concerning yearling equivalents were reduced by
Banks Pumping Plant, Clifton Court about 17 percent ~hen comparing the
Forebay, and southern Delta channel operation studies used in the draft
modifications are described in report to the updated studies in the
Chapter 3, "Physical and Operational final report. Another important change
Comparison of Alternative Operational for the updated studies was to lessen
Plans". the effects of off-peak pumping with

additional pumps on screening effici-
Other assumptions and further details encies for striped bass, since less
of the operation studies are in.Appen- water would be pumped during the summer
dix B, which shows monthly average flow months.
and salinity data with Decision 1485
standards for various locations in the The format for discussing operational
Delta. impacts is explained below.

The operation study for Alternative ° Background: Information pertinent to
2-8.5(Corps) was accomplished by making the impact under discussion.
adjustments for the 57-year operation
study of Alternative 4-10.3(Corps)o In ° No-Project Alternative: A brief
the latter study, there were 18 months review of past, present, and
when exports from December 15 through anticipated conditions under
March 15 exceeded 8,500 cubic feet per Alternative 0-6.4.
second, and minor adjustments were
necessary. ° Preferred Alternative: An assessment

of incremental impacts, based on a
The increased firm yield estimates from comparison with the no-project
these six studies were comparable to alternative to quantify impact
those with the four operation studies differences.
used for analysis in the draft report.
However, because of the updated ° Other Alternatives: A similar assess-
assumptions and greater diversion of ment of incremental impacts under the
unregulated flows, the results of all other alternatives.
six studies differed in some respects
from those of the studies used for the Impacts on fish, an important part of
draft report. The most important change this analysis, are covered in two
was that exports at Banks Pumping Plant parts:
were reduced from April through Septem-
ber and increased from October through ° A qualitative discussion of general
March. This change reflects more impacts, by species, of the effects on
prudent operation to minimize carriage migration, survival, and entrainment.
water, as discussed in Chapter 3, Flow and salinity data from the opera-
"Operational Considerations" (Efficient tion studies are presented to assess
Operation of the State Water Project). these effects.

Appendix B presents a summary comparison ° A quantitative analysis and discussion
of the four prior and the five updated of direct losses and salvage of
computer model operation studies, screenable sized fish at the Delta
including average monthly exports and Complex, which consists of Banks
resulting calculated losses for striped Pumping Plant, Skinner Fish Protective
bass and chinook salmon. The calculated Facility, .and Clifton Court Forebay.
losses with the updated studies are This analysis is based on historical
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I (1968-1980) number of fish salvaged at through 1982, and computed average rates

the screen and export patterns from for conditions during the early 1990s
operation studies. It includes: fish with the existing pumps. Values are in

I salvaged at the screens; handling and cubic feet per second.

hauling losses; predation in Clifton
Court Forebay; and loss of striped 1~78--~ 1~0

i bass eggs and larvae through the Delta ~ 1~8~ A~aqe
Complex. Use of historical fish sal- 3a, uary 4,217 3,426 6,2B7vage values assumes that, on the aver- February 4 067 5,608 6,308
age, fish populations in the estuary Narch 2 B63

I will remain constant even though April 3 000 6,107 4,889
~ yearly population may vary. Current Nay I B64

3une 2 081 766 2,306
populations of striped bass have ~uly 2 695 967 3,120

I decreased and are below this value. August 3.881 3,~67 2,672
If a lower population value were used 5~p~ember 3 688 3,071 2,165
in the fish impact assessment, lower ~ctober 3.073 ~,010 4,837

November 3 046 2,

i fish impacts would be calculated. Use Deeen~er ~ 5,2~7 6,092of historical values may over-estimate
fish impacts for the additional Annual ~.of.al 2.28 2.62 3.16
pumps. (million acre-feet,)

~I Other operational impacts on the
estuarine environment that are evaluated Table 5-2 shows monthly and annual

I or discussed include: aquatic inverte- average exports at Banks Pumping Plant

brates, Tracy Pumping Plant operations, for conditions of the early 1990s as

Suisun Marsh, and biological resources computed by each operation study, by
of San Francisco Bay. water classification year type. In all

¯ studies, all water quality and flow
standards are met. These exports

Monthly Operational Changes include State Water Project intermittent

I export deliveries to ground water in
Operation of the State Water Project and Southern California. Exports at ’Tracy

Central Valley Project has affected the Pumping Plant, shown in Appendix B,

I seasonal and monthly pattern of Delta Table B-4H, do not change with the

inflows, exports, and outflows. Gener- operation studies.
ally, winter and spring inflows and out-
flows have been decreased, while summer No-Project Alternative. With the exist-

I and fall inflows and outflows have ing pumping units, export increasesearly
been increased. Upstream of the Delta, above the 1978-1982 average would occur

the projects and local facilities have during most months. For conditions

I altered flow regimes, habitat, and fish during the early 1990s, project opera-

populations on the Sacramento, San tions would best use unregulated flows

Joaquin, and Trinity river systems, within the constraints of Decision 1485

I These past effects are summarized in the and pumping capacity. San Luis Reser-

final environmental statement on the voir would fill only after a series of

existing Harvey O. Banks Delta Pumping high runoff years.

Plant, filed in September 1980. These

I past effects are also discussed in this Preferred Alternative. Under the
chapter in connection with the preferred alternative, exports at Banks

no-project alternative. Pumping Plant would be increased during

I winter (December 15 through March 15),

The following tabulation shows actual with proportionately small reductions of

average monthly pumping rates at the Delta outflow volumes. In all months

i Banks Pumping Plant for five years, 1978     and years, Decision 1485 requirements
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would be met. San Luis Reservoir would second, but could be higher than the
have slightly higher average storage present pumping capacity of 6,400 cubic
levels and fill more frequently. After feet per second.
San Luis filled, there would be a reduc-
tion of exports through April. Exports Other Alternatives. With the 2-8.5,

¯ would also be reduced during the sumer 4-8.5, and 4-10.3 alternatives, exports
to conserve water in Lake Oroville. of Banks Pumping Plant would increase
This net reduction would occur even with significantly during the early months of
intermittent export deliveries for the ~t season under unregulated flow
ground water storage in the Southern conditions. Therefore, San Luis
California service area. Reservoir would fill earlier and more

frequently. After filling of San Luis
On the average, the preferred alterna- Reservoir, exports would often be
tive exports at Banks Pumping Plant reduced significantly through April
would be decreased about 2.8 percent because there would be no capacity in
from August to November, increased 7.8 San Luis to store the water. This
to 9.7 percent from December to March, reduction would occur in nearly all
and decreased 5.5 to 9.0 percent from years and includes intermittent export
April to July. deliveries for ground ~ter storage in

Average seasonal changes in total
the Southern California service area.

exports (Banks and Tracy pumping plants) Calculated changes in average seasonal
are: export at Banks Pumping Plant relative

to the no-project alternative are:
August    - November -1.4 percent
December - March +4.5 to 5.7 percent 2-8.5
April     - July -4.3 percent 1~onth8 4-8.5 4-10.3

Monthly exports between December 15 August to November - 0.6% + 5.6%
and March 15 would be regulated by December to March + 8.3% + 7.1%
the U. S. Army Corps of Engineers con- April to July - 4.2% -10.0%
straints* so that historical diversion
rates to Clifton Court Forebay would not Such changes in monthly exports would
be exceeded. The Corps constraints slightly affect releases from Lake
during this period would limit the Oroville. Generally, upstream releases
possible monthly diversion into Clifton would be decreased with decreases in
Court Forebay to ten 3-day periods of exports and increased with increases in
6,680 cubic feet per second, or a exports. During July and August,
monthly maximum average of 6,680 cubic Oroville storage would be increased by
feet per second. However, after an average of about 2 percent because of
delivering Byron-Bethany Irrigation reduced carriage water requirements.
District water from the forebay, and
allowing for evaporation and seepage The minor differences in storage at San
losses from the forebay, the actual Luis and Oroville reservoirs for the
maximum pumping rate at Banks Pumping 2-8.5, 4-8.5, and 4-10.3 alternatives
Plant during unregulated flow conditions would not affect recreation or the
would be less than 6,680 cubic feet per fishery.

* Referred to in this report as "Corps constraints".
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I Table 5-2

kVERkGE MONTHLY AI~) kNM,IkL EXPORTS AT BANKS pLII, IPXNG PLANT
BY Y[~R TYI~

i (HonLhly Vo].ue~ In Cublc Feel per Second and Annual V~Lue~ In Thousand Acre-Feel;! Ee~Jy

Yea~ Type Alternative* Oct, Nov. Dec. ~an. Feb. Mar. ~ Hay Jtm.__~e 3uly Aug. Sep.

I Wet 1 5,607 6, 077 6,245 6, 556 6, 505 6,057 5, 659 2,989 2,868 5, 884 2,915 5,621 5,527
2 5~ 895 6, 294 6, 842 7, 256 7, 040 6, 075 5, 404 2, 989 2~ 84 5 5, 225 1,940 5, 82 0 5~ 586
3 5,893 6,294 7,0~7 7~ 8~.4 7,712 5,400 4,911 2,989 2,8~2 2~995 1,958 3,872 3,589
4 5,895 6,294 7, 076 7, 952 8, 10~ 4, 926 4~ 883 2,989 2~ 842 2, 995 1 ~ 958 3, 872 3, 589

I 5 5,162 6,715 7,776 7,625 7~051 5~251 5,0~0 2,917 2,~08 2,771 2,568 4,245 5,575
6 5~ 670 7, 422 8, 627 7, 598 6, 650 4, 451 4, 596 2, 917 2~ 508 2,596 2,550 4, 278 3, 577

/~ove 1 4,564 5,555 6,266 6,247 6,536 6,195 6,240 2,992 2,669 5,409 5,591 2,296 5,556
Nor~at 2 4, 762 5, 755 6, 659 6, 851 6~ 851 6, 440 6,126 2,992 2~ 501 5,020 1,766 2,207 5, 56:3

I ] 4~ 767 5~ 756 6, 754 7, 058 7, 258 6~ 588 5~ 786 2,992 2~ 501 2~ 81~ 1 ~ 672 2,208 5~ 564
~ ~767 5,756 6,754 7,058 7,~07 6~27 5,767 2,992 2~501 2~794 1,658 2,208 5,565
5 4, 372 5,154 5,219 7,501 7, 6~0 6,525 6~ 805 2,899 2~ 074 2,885 2,571 2,398 5, 555
6 4~67.~ 5,655 5~ 29,7 7,]09 7,787 6,71Q 6,1.~1 2,765 1~686 2,710 2,4~5 2,55~ 5,]55

I Below 1 5, 112 5~ 939 6,400 6,/~08 6~. 572 6,250 5,097 2,504 2,812 5, 261 2, 812 1,644 5~ 289
l~brmal 2 5~ 561 6,154 6~ 878 6~ 928 7, 069 6, 464 5, 028 2,532 2, 254 2, 495 1,750 1,674 3, 296

5 5,561 6~1~4 6,808 7,117 7~590 6~08 4~519 2,552 2,200 2~425 1,750 1,679 5,285
4 5~561 6,15~ 6,808 7,117 7,676 6,2~ 4,519 2~552 2,2Q0 2,425 1~75Q 1,679 5,285

i 5 5,170 5,581 5~ 689 7,127 7,579 6,824 4,981 2,025 1, 615 3, 0~6 5, 257 1,652 5,280
6 5,685 5,706 5,557 5~987 8,410 7,143 4,966 2,256 1,909 5,577 3,515 1,899 5,577

D~y 1 4~ 447 4,975 5, ~08 6, ~O8 6, 392 5, 985 4, 706 2,521 1,985 5,165 2~ 812 1,197 5, ~98
2 4~411 5~504 5,746 6,966 7,141 6,481 5,070 2,621 2,087 2,487 1,750 1,345

I 5 4, ~O9 5, 291 5, 743 7,056 7, 417 6, 361 4, 947 2,621 2,087 2~ 527 1,754 1, ~45 5,096
4 4,409 5,291 5,745 7,0~6 7,417 6,561 4,947 2,621 2~087 2,527 1,734 1,345 3,096
5 3~ 728 4,598 4, 951 7, 558 7,642 6,893 5, 8~7 2,454 1,936 5,335 3,007 1,462 ~, 222
6 5~920 4,796 4,871 7,569 7,892 7,291 5,902 2,204 1~664 5,141 2~848 1~497 5,209

L~ itical 1 3, 745 4, 855 5,985 5, 916 6,095 4, 221 1, ~42 679 290 709 850 407 2,108
2 5, 783 5, 130 6, 125 6, 551 6, 664 4, 212 1,153 671 500 618 604 410 2, 161
5 5, 765 5, 152 6,146 6,345 6,698 4,196 1,155 671 ~00 620 669 422 2,167
4 5, 765 5~ 152 6, 146 6~ 545 6, 698 4~ 196 1,155 671 500 620 669 422 2~ 167
5 5, 8~2 5, 874 5,569 7,485 7,625 4, 0~0 2,052 819 559 851 1,775 416 2, 197

I 6 4, 336 ~, 859 2,954 5, 539 8, 0~O 5, 328 1,958 805 380 921 2,606 433 2,212

* 1 = 0-6.4, 2-6.4, and 4-6.4
2 = 2-7.5(Corps) and
5 = 2-8.5(Co~ps) The opera~ion eLudy ~es calculated by adjusting ~he operaL~on study of A~Lerna~ive 4-10.5(Corps)

I 4 =
5 = 2-8.5 and 4-8.5
6 = 4-18.5

i (Corps) = Constrained by Public No~Jce 5820A hnended, U. S. A~ay Corps o~ Engineers.

Daily Operational Changes at                    from April ~hrough November ~or the 10

I Clifton Cou~t Foreb,,a~ alternative operational plans. These
months are important ~or fishery needs

Clifton Court Forebay diversioas vary and irrigation. The ~able reflects

i on a daily cycle according ~o tidal more effective operations show~ by the
~lucLuations. Diversions are stopped at updated operation studies used for the
different times during ~he day to avoid final report. Peak daily weekend rates
low tide conditions, providing a buffer o~ diversion into the fo~ebay (export
beLween Delta channels and the pumps, condition 2) and peak daily midweek
This section discusses how the changes rates (export condition 3) re~lect
in daily pumping schedules would affect maximum off-peak pumping and minimum

I daily diversions into the forebay, on-peak pumping for the 57-year average
monthly e~po~t rates dete~ined in the

Table 5-3 shows typical variations in project operation studies (export
diversions into Clifton Court Forebay condition I). Peak daily diversions

!
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into the forebay would occur on Sundays; No-Project Alternative. The variation
daily diversions on Saturdays and between weekend and midweek diversions
Mondays would be about 93 percent of into the forebay would generally be
those on Sundays. In all cases, midweek least with the present pumps, and peak
daily diversions would be significantly daily variations would not be as high as
lower than the average monthly rates, with operation of the additional pumps.

From May through September, peak daily
During May through September, monthly rates would be about 150 percent of
exports for all operational alternatives monthly rates, and midweek diversion
averaged less than 3,200 cubic feet per rates would be about 67 percent of
second. This means that all pumping monthly rates. Peak daily rates would
could be off-peak during those months, be greatest for the months of highest
with or without additional pumps, exports, April, October, and November.

Changes in pumping schedules with Preferred Alternative. In April,
additional pumps are not expected to October, and November, peak daily rates
affect waterfowl use of Clifton Court into the forebay would be increased as
Forebay. Forebay simulation studies shown in Table 5-3. These peak rates
show increased fluctuation on weekends, would be limited by the 1-day Corps
due to increased off-peak pumping, and constraint of 13,870 acre-feet (about
decreased fluctuation during the week. 7,000 cubic feet per second daily flow).
Such changes are not expected to disturb In May through Septemher, peak daily
waterfowl using the area. rates would be about the same or

slightly less than for the no-project
Recreational opportunities at Clifton alternative. The 1-day limit under
Court Forebay should not be affected by Corps constraints would seldom be
changes in pumping schedules. The body controlling during these months.
of water remains essentially the same at
all times, although access to the Other Alternatives. With Alternatives
shoreline is restricted by muddy banks 2-6.4 and 4-6.4, peak daily diversions
when the forebay level is low. The into the forebay would be increased in
limits of fluctuation are not expected April, October, and November but would
to differ among the alternatives, not be increased during May through

September. With Alternatives 2-7.3
Changes in hourly operations are not (Corps) and 2-8.5(Corps), daily diver-
expected to affect entrainment of sions would be similar to those under
migratory fish. Such fish are entrained the preferred alternative in all months
based on export patterns of several days shown. With Alternatives 2-8.5, 4-8.5,
or weeks because the movement of water and 4-10.3, the variations between week
through the Delta is not instantaneous, and midweek diversions would be greatest
Estimates of entrainment losses in the during April, October, and November. In
analysis for the additional pumps use May through September, peak daily rates
monthly average flows from the operation would be about the same or slightly less
studies, than for the no-project alternative.
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I T~Ie ~P

T~IC~L O~TIONAL C~N~S AT CLIFT~ COURT FOR~AY
(V~8 ~n Thousand Cub~ ~ ~ Second; -Early 1991~)

I                                                           Altern~i~ Operation~ PI~

i ~nLh Co~ttion 0--6.4 2~.~ 4-6.4 2-7.3 2~.5 ~7.~ ~10.~ 2~.5 4-.8.5 ~10.3

~r~l 1 4.~ 4.9 4.9 4.8 4.~ 4.8 4.5 ~.1     5.1    4.8
2 ~.0 7.3 8.4 7.0 7.0 7.0 7.0 7.~I ~ 4.2 ~.~ 2.~ ~.4 2.8 ~.4 2.8 ~.5 2.8 2.~

~y 1 2.~ 2.~ 2.5 2.~ 2.5 2.~ 2.5 2.7 2.7 2.4
2 ~.7 ~.7 ~.7 ~.8 ~.8 ~o8 ~.8 ~.1 4.1 ~.5I 3 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.~

~ne 1 2.~ 2.~ 2.~ 2.2 2.2 2.2 2.2 1.8 1.8 1.7

i 2 ~.5 P.5 ~.~ ~.3 3.~ ~.~ ~.P 2.7 2.7 2.~
3 1.6 1.6 1.6 1.~ 1.~ 1.~ 1.5 1.2 1.2 1.2

~ly 1 ~.1 ~.1 ~.1 2.6 2.4 2.~ 2.4 2.7 2.7 2.~

I 2 4.7 4.7 4.7 ~.8 P. 7 ~.8 ~.7 4.0 4.0 ~.9
~ 2.1 2.1 2.1 1.7 1.7 1.7 1.7 1.8 1.~ 1.8

~gust 1 2.7 2.7 2.7 1.7 1.6 1.7 1.6 2.7 2.7 2.8
2 4.0 4.0 4.0 2.5 2.~ 2.5 2.5 4.0 4.0 4.1
~ 1.8 1.8 1.8 1.1 1.1 1.1 1.1 1.8 1.8 1.9

~ber     1 2.2 2.2 2.2 2.2 2.~ 2.2 2.~ 2.4 2.4 2.5
2 ~.2 ~.2 ~.2 P.4 ].4 P.4 ~.4 P.7 P.7 ~.7
~ 1.5 1.5 1.5 1.5 1.5 1.~ 1.5 1.6 1.~ 1.7

: ~Lober 1 4.8 4.8 4.8 5.1 5.1 5.1 5.1 4.6 4.6 5.0

I 2 6.2 7.~ 8.P 7.0 7.0 7.0 7.0 7.~ 7.9 8.1
~ 4.0 ~.2 2.5 ~.9 ~.9 ~.9 P.9 2.8 2.4 2.9

~v~ber      1 5.6 5.6 5.6 5.8 5.8 5.8 5.8I 2 6.2 7.5 8.5 7.0 7.0 7.0 7.0 7.5     8.5    8.9
~ 5.~ 4.~ ~.7 5.2 5.2 5.2 5.2 4.2 ~.5 4.0

I
Conditions: 1 = Average monthly export rate, 57-Yea~ Average.

2 = Peak daily diversion into Clifb~n Court forebay (Sundays).

I ~ = Midweek daily diversion inLo Clifton Court Forebay.

*Constrained by Public NoLice 5820-A hnended, U. S. Army Corps of Engineers.

!
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Impacts on Delta Outflows per second under summertime regulated
flow conditions in critical years to

The Central Valley Project and State over I00,000 cubic feet per second in
Water Project reduce Delta outflows unregulated flow periods in the winter
during winter and spring and increase of wet years. Regulated, or balanced,

¯ them during summer and early fall. Mean flow conditions exist when minimum Delta
monthly outflows for four selected years protective ~outflow requirements estab-
with and without the Central Valley lished by Decision 1485 are being met,
Project and State Water Project are in ~hole or part, by project reservoir
shown in the Corps of Engineers’ Final releases or when carriage water is being
Environmental Statement, Operation of released. Carriage water is the volume
the Delta Pumping Plant (Table 2c). of water above the Decision 1485 outflow
Except for the wet year, summer outflows requirements to provide quality control
without the projects are shown as nega- for export operations. This volume of
tive values, which indicates significant water is needed to compensate for
salinity intrusion well into the Delta. inefficient hydraulics of transferring
Delta outflows are important for salin- water across the northern Delta.
ity and fish needs. Migratory fish
require a gradual salinity gradient Preferred Alternative. Under the
between the fresh water of the Delta and preferred alternative, high winter
the salt water of the bay and Pacific outflows would be changed from December
Ocean. The salinity gradient would not through March in the amounts shown in
change substantially with the alterna- Table 5-4. After San Luis Reservoir
tive operational plans, because all the filled, normally by April, outflows
plans would maintain a hydraulic barrier would increase slightly. The average
with freshwater outflows. Salinity annual percent reduction in outflows
conditions for alternative operational under the preferred alternative is
plans are shown in Appendix B. 0.4 percent compared to the no-project

alternative. Reductions of this magni-
Table 5-4 shows average monthly and tude do not appear to affect beneficial
annual Delta outflows for six opera- uses in the Delta, as discussed in later
tional plans. Outflows are averaged sections of this chapter. The relation-
according to the five main water year ship to cumulative effects is addressed
classification types in Decision 1485. in Chapter 6, "General Impacts of Addi-
Averages for wet, above normal, and tional Pumps with Potential Related
below normal years each include some Projects".
"subnormal sno~nelt" years. Averages
for dry years include some "dry years Other Alternatives. Delta outflows
following critical". For both of the shown in Table 5-4 for the 2-8.5, 4-8.5,
special year types, outflow requirements and 4-10.3 alternatives reflect export
for fish and wildlife are reduced as increases from October until San Luis
allowed by Decision 1485 (see Reservoir fills. Some export reductions
Appendix B). after San Luis Reservoir fills would

occur for these alternatives. Modified
Outflow surges for shorter periods are operation of Lake Oroville would also
discussed in the next section, occur due to changes in San Luis

Reservoir operation. Average annual

No-Project Alternative. Delta outflows reduction in outflow is 0.6 percent
will vary due to project operations and for the 2-8.5 and 4-8.5 alternatives
natural hydrologic variations. Outflows and 0.7 percent for the 4-10.3
will range from about 3,800 cubic feet alternative.
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m AVERAGE HONTHLY A~D ANNUAL DELTA OUTFLOt~
BY ~ TYPE

I (HonLhly Values In Cuble Feet per Second and Annual Vnlue~ In Thoueand Acre-FeeL! Early 1990s)

Ye~ Type Alternative~ Oct,    Nov.    Dec,    .]an.    Feb,    Har. Apr.    H~y ~une    ~uly_ Auq. 5ep, Annual

l ~eL 1 8,522 1],z¢1.6 b,1,264 76,]84 82,401 54,6]2 4],515 ]],916 21,168 9,787 6,812 5,547 2],767
2 8, 951 1],698 41,111 76, 0]9 81,791 54, 558 4], 91] ]],866 21,167 9, 762 6, 782 5, 575 2], 769
] 8,896 1],79] 41,092 75,57] 81,144 55,242 44,407 ]],879 21,167 9,763 6,78] 5,580 2],784
4 8, 986 1],79] 41,06] 75, 465 80, 750 55, 716 44, 4]5 ]],879 21,167 9, 76] 6, 78] 5, 580 2],784
5 7,5~8 12,5~8 41,792 77,]58 81,89] 55,6]8 44,254 ]3,875 21,169 9,795 6,795 5,]29 2],819

I 6 6, 951 11,910 41,970 77, 71] 82,]72 56, 426 4~,702 3:3, 897 21,169 9, 777 6, 795 5, 260 2],876

Above 1 5,54] 7,5]2 1],325 16,711 ]7,218 40,577 20,990 18,646 11,819 8,124 6,567 4,8~.7 11,488
Normal 2 5, 798 7, 8]0 1], 10] 16,207 ]6, 548 40,15] 21,108 18,521 11,819 7, 906 5,985 4, 8]0 11,]64

] 5,800 7,911 12,994 15,980 ]6,176 40,~09 21,462 18,591 11,819 7,800 5,985 4,8~0 11,]56I 4 5,800 7,911 12,994 15,980 ]6,219 40,~48 21,417 18,591 11,819 7,780 5,951 4,8]0 11,]57
5 5,074 6,828 12,911 15,855 38,9]2 41,155 20,509 18,617 11,819 7,898 6,255 4,72] 11,400
6 4,829 6,395 12,611 15,994 ~9,017 40,927 20,9]8 18,514 11,821 7,794 6,214 4,724 11,]50

i Below 1 7, 556 7, ]64 11,524 11,915 ]0, 884 20,180 8,641 10,090 8, 45] 6, 578 5,616 4, 292 7, 94]
Normal 2 7, 951 7, 495 11,529 11,711 ~0, 291 20, 194 8, 960 9, 887 8, 455 6, 268 5,245 4, 294 7,897

] 7,971 7,490 11,42] 11,625 ]0,0~. 20,145 9.02] 9.971 8,456 6,242 5,245 4,294 7,874
4 7, 971 7, 490 11,42] 11,625 29t 948 20, 219 9, 02] 9, 971 8, 456 6, 242 5, 245 4, 294 7, 874
5 7,155 6,564 11,558 11,977 ]O, 297 19,604 8,640 10,144 8,460 6, 5]0 5,772 4, 287 7,818
6 6,662 6, 65] 11, ]8] 12,299 29~416 19, ]01 8, 692 10,051 8,458 6, 579 5,822 4, 297 7, 740

I~’y 1 6,248 6, 576 7,928 11,502 17,806 12, 629 8,065 7, 714 6,262 5,951 5,484 4,114 6, 011
2 6, 244 6, 754 7, 824 10, 9~;] 17, 4]7 12, ]42 8, 213 7, 726 6, 268 5, 587 5, 050 4, I~3 5, 905
] 6,250 6, 75] 7,821 10, 892 17,208 12,4~;9 8,141 7, 726 6,268 5,647 5, OZt7 4,119 5,895

I 4 6, 250 6, 75] 7, 821 10, 892 17,208 12, 469 8, 141 7, 726 6, 268 5, 647 5, 047 4,119 5, 895
5 5,65] 6,072 7,525 10,]86 16,819 11,882 8~406 7,732 6,272 5,985 5,461 4,138 5,775
6 5,478 5,865 7,260 10,067 16,472 11,596 8,]66 7,727 6,297 5,956 5,418 4,1]Y 5,672

Cr J.t:J.c a.l 1 7,]61 5,956 6, ]~4. 6,229 6,18] 4,672 4,298 4,007 ],9]] 4,108 4,056 ],824 ],676

I 2 7, ]00 5, 985 6, 469 6,125 5, 958 4,788 4,290 4, 003 ], 9] 5 4,106 4, 029 3, 824 ], 668
3 7, ]00 5,981 6,446 6, 125 5, 947 4, 77] 4, 290 4, 003:3 ], 9.3] 4,106 4, 027 3,821 ], 664
] 7, ]00 5, 981 6, 446 6, 125 5, 947 4, 77] 4, 290 4,003 ], 9] ] 4,106 4,027 ], 821 ], 664
4 6, 579 4, 86] 6, 841 5, 97] 5,857 4,759 4,296 4,007 ], 9]] 4, 049 4, ]87 3, 826 ], 582
5 6,111 4, 901 6, 961 5, 86] 5, 949 4, 810 4, 29 8 4, 007 ~;, 9] ] 4,045 4, 865 ], 824 3,595I * 1 = 0-6.4, 2-6.4, and

2 = 2-7.](Co~ps) and
] = 2-8.5(Corps) The opez’af;Jon 8t:udy ~e ca].eulal;ed by a~JusEtng t:he ope£al:Jon st:udy of" A].Ee~naf:J.ve 4-10.](Co1"p8)

i 4 = 4-10.](Co~ps)
5 = 2-8.5 and 4-8.5
6 =

(Corpe) = Consl:z’ained by PublJ.e Nof.tce 5820.-A Amended, U. S. Ax~ty Corps of’ Eng:Lneez~.

I     Impacts ozt Delta Oul:~lov Surges               historical dry period 1928 to 1934, such
surges should occur at least once each

I Surges are short-term increases in flow year. Surges are evaluated below, and
above base flows. Concerns have been their interrelationships with biological
raised about the interrelationship be- resources are discussed in connection
tween outflow surges and the biological with cumulative impacts in Chapter 6,

I resources of the bay. The State Water "General Inpacts of Additional Pumps
Resources Control Board has outlined with Potential Related Projects".
interim policy guidelines for project

I planning. The guidelines allow for The operation studies computed mean
surges in Delta outflow of at least monthly outflows, and shorter periods
i0,000 cubic feet per second within a are necessary to evaluate occurrence and

I 5- to 10-day interval for an average of magnitude of short-term outflow surges.
four times a year for the historical Therefore, analysis of the effects of
hydrologic period, 1939 to 1976. increased diversion capability on out-
According to these guidelines, for the flow surges was based on historical
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daily outflows. The analysis was for Preferred Alternative. With four
the 24-year period of daily outflow additional pumping units operated under
estimates from October 1955 through Corps constraints, there would be a
September 1979. During this period, slight decrease in the number of surges
outflow estimates were affected by: with a magnitude less than I0,000 cubic

feet per second. However, no historical
° Storage regulation by Folsom, condition was reduced below four annual

Oroville, and other reservoirs, surges. The number of medium and large
surges was not changed. These appear to

° Gradually increasing Delta exports and be minimal incremental effects. Outflow
upstream water uses. requirements for the bay’s biological

resources are not well understood, and
° Changing Delta water quality standards there was insufficient information to

and minimum outflow requirements, determine significance, as discussed
later in this chapter (Summary of

° The 1976-1977 drought and several Impacts under Preferred Alternative).
floods.

Other Alternatives. Alternatives 2-7.3
During the 24-year period, there was an (Corps) and 2-8.5(Corps) could have
average of six surges per year. There impacts similar to the preferred
were no surges during the drought, which alternative. Under Alternative 4-10.3,
was before the guidelines were estab- one additional surge would be decreased
lished. Sizes of outflow surges were to slightly below i0,000 cubic feet per
categorized as follows: second and no medium or large surge

numbers would be changed.
Size Number Cubic Feet per Second

Small 64 i0,000 to 25,000
Medium 53 25,000 to I00,000 T~i, ~-~
Large 27 >i00,000 C~P~ZSlSN W A~A~ M~GNIT~

~- DELTA OUTF’LQ~

Procedures used for the analysis (Value~ in 1,000 Cubic Feel pez- Second)
included increasing historical exports
and reducing surges to reflect increase ~--,z* ~i~-*
of pumping schedules for the existing ~ ~ ~
and additional pumps. Table 5-5 (Avg.)(~a,.) (Avg.)(N~.)

summarizes the analysis in terms of m"torieaz (~9~to~79) 16 (6~) ~8 (p~) 189 (27)
average magnitudes for the three size ~justed ro~-p,:sser~
categories and the number of surges for st~ sr~ ea~sbiliti~ ~ (~)~"x"w’x’46 (~) 187

(No ProJect /L~te~native)
each category. In all cases, the State
Water Resources Control Board’s guide- ~justed ~-o~ AZt:e~a~:~.vss

~,-7. ~(Corps) andlines would be met.                                  ~-~0.~(co=p~) ~4 (52) ~5 (5]) 186 (Z7)

Adjusf;ed
No-Project Alternative. Under the .’u.~:smstive ~-~o.~ ~. (~) ~ (~) ~e~
no-project alternative, outflow surges * ~l = ~o, ggo-
during the 24-year historical period ~- Medium = 25,000- lO0, O00e~s
could decrease using the capacity of the ***Lsrge = 1OO, OOOsfs

¯+**Number in parentheses is to~al number o~ surges for the
existing pumps to meet increasing =stagey. ~o= the smart su=ges cat~o~y, t~
demands About ten of the historical n,_,~s= occurring for ed~uste~ conditions represent surges

¯ ~hat were reduced slightly below I0~000 cubic feel per
surges could be decreased to slightly seeon~.
below i0,000 cubic feet per second. The (Co=pe) =Constrained by PubLic Not..’i~e 5~ZO-A mended,
number of medium and large surges would u.s. A~ Co~pa o~ ~ee~s.
not be changed.
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Impacts on Delta with Decision 1485 municipal and indus-
Municipal and Industrial Uses trial standards.

Major diversions from the Delta for No-Project Alternative. Under the
municipal and industrial uses, other no-project alternative, reverse flows
than Delta-Mendota Canal and California would occur at Antioch as listed below:
Aqueduct diversions, are the Contra
Costa Canal intake on Rock Slough and Wet Years: 52% of the time
offshore diversions in the western Below Normal Years: 69% of the time
Delta from Antioch to Crockett. Critical Years: 46% of the time
Decision 1485 municipal and industrial
standards for the Contra Costa Canal Under such reverse flow conditions,
intake and for Antioch are similar, but Decision 1485 municipal and industrial
they allow use of Contra Costa Canal standards at Antioch could not always be
supplies as a substitute for those at met, even in wet years (see Appendix B,
Antioch when offshore water quality is Table B-4G). Thus, by 1990 the
inadequate for the intended use. The allowable substitute supplies from the
250 mg/L maximum daily chlorides Contra Costa Canal would be used tomean a
must always be met at Contra Costa Canal greater extent than at present, and
intake. Quality of these supplies is State reimbursement under existing
affected by Delta outflows, reverse contracts would increase.
flows of the San Joaquin River at
Antioch, and local agricultural return Table B-5E in Appendix B shows salini-
flows, ties under the no-project alternative

for Old River at Rock Slough, about
Department of Water Resources contracts 2.5 miles east of the Contra Costa Canal
with the city of Antioch and Contra intake. The Decision 1485 standards
Costa Water District recognize that shown are for the intake. At times,
availability of usable river water will salinities at the two locations are
decrease in the future, due in part to different; some degradation is caused by
State Water Project operation. The local agricultural return flows. The
contracts establish formulas for State salinities shown at Old River meet
reimbursement for the additional cost of Decision 1485 standards for all year
substitute water from Contra Costa types and should be met at the intake.
Canal.

Preferred Alternative. Under the
Decision 1485 municipal and industrial preferred alternative, Decision 1485
standards for the Clifton Court Forebay municipal and industrial standards and
intake and the Delta-Mendota Canal also export quality objectives would be met,
specify a maximum of 250 mg/L mean daily similar to the no-project alternative.
chlorides. State Water Project export There would be small variations in water
quality objectives at Clifton Court quality, but overall there appears to be
Forebay are I00 mg/L chlorides on a no significant adverse incremental
monthly average basis, effects on municipal and industrial uses

of water supplies from the Delta.
Tables B-5 and B-6 in Appendix B show
projected salinities from the operation Other Alternatives. Similar results
studies for various locations. Monthly occurred for the other alternatives and,
salinities vary slightly for all alter- therefore, none should significantly
natives, and in all cases they comply affect municipal and industrial uses.
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Impacts on Delta Agricultural Uses In general, the evaluation of additional
and Water Levels pumps did not find significant incremen-

tal impacts for any of the alternatives
In the western and interior Delta, agri- when compared to the no-project alterna-
cultural uses of Delta water supplies tive. Three factors important to the
can be affected by varying outflows and evaluation are:
corresponding variations in salinity
concentrations. In the southern Delta, ° Operations with the additional pumps
agricultural uses are affected most and existing facilities shifted
directly by high salinity concentrations exports from the irrigation season and
from the San Joaquin River. Also, toward winter months that would
southern Delta users have expressed slightly improve water levels for
concern about possible adverse effects local agricultural pumping.
of State Water Project and Central
Valley Project export pumping on water ° Increased diversion that occurred in
levels and water circulation, and thus winter for the alternatives operated
on water quality. (See discussion in to meet the Corps criteria were
Chapter 4, "Southern Delta".) limited to the mid-December to

mid-March period ~hen San Joaquin
Tables B-5 and B-6 in Appendix B show River flow exceeds 1,000 cubic feet
projected salinities from the operation per second. Analysis of this
studies for various locations in the operation by the Corps of Engineers
interior and western Delta. Salinities showed no additional reduction in
are also shown for Decision 1485 water levels at Clifton Court Ferry,
agricultural standards at Emmaton, because any increased drawdown would
Jersey Point, and San Andreas Landing. be offset by higher stages caused by
Monthly salinities vary slightly with increased San Joaquin River flows.
the alternatives, but overall there For all other months, historical
appears to be no significant adverse maximum diversions could not be
effect. In a!l cases they are within exceeded.
standards. Thus, operation with
additional pu~mps, even with southern ° Increased exports for alternatives not
Delta modifications~ should not operated to meet the Corps criteria
significantly affect agricultural uses would require southern Delta channel
in the western and interior Delta. improvements and these improvements

would lessen total project drawdown
Water level drawdowns resulting from the effects.
State Water Project and the Central
Valley Project are of concern; informa- Operations with the additional pumps
tion on this matter can be found in required evaluation of changes in daily
Chapter 4, ~der the headlong "Southern diversion as ~ell as monthly changes°
Delta". As noted, impacts ere evaluated Some daily changes with the additional
using Table 4-1, developed from the most pumps occurred between mid-week and
recent available information. Continu- Sundays to efficiently use off-peak
ing investigations have identified a energy sources. Table 5-6 shows total
modified type of operation for Clifton Centra! Valley Project and State Water
Court Forebay that has demonstrated, by Project effects on water levels at
hydrodynamic mathematical modeling, a Clifton Court Ferry for early 1990
reduction of total State Water Project conditions. These amounts will rapidly
drawdown effects to surrounding chan- diminish with distance. Incremental
nels. Therefore, the drawdown impacts changes for the various alternatives can
identified in Table 4-1 may be higher be determined by comparison to the 0-6.4
than w~at will occur in the future, no-project ~iternative. The lower
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I Teble

ESTI~HATED TOTAL DRAWDONN EFFECTS OF STATE AND FEI~RAL 1lATER CONDIT]OI~*

i AT O.]F’TON COURT FERRY
(Early 1990s High-High Tides)

A1Lerna~.tve AprtZ Hey .]un.__.~e ~ August Sept;ember

I 0-6.4 0.9 to 1.2 0.5 to 0.8 0..5 Lo 0.7 0.7 Lo 1.0 0.7 to 1.0 0.6 to 0.9

2-~.4 0.8 Lo 1o4 0°.5 t:o 0.8 0..5 to 0.7 0.7 to 1.0 0.7 Lo 1.0 0.6 Lo 0.9

I 4-6.4 0.7 to 1..5 0..5 to 0.8 0°.5 Lo 0.7 0.7 to 1.0 0.7 Lo 1.0 0.6 to 0.9

2-7.3 and 4-7.~(COrpo)** 0.8 to 1.7 0..5 to 0.8 0..5 to 0.7 0.6 to 0.9 0.6 to 0.8 0.6 to 0.9

I 2-8.5 ~nd 4-10.~(Corps)** 0.8 to 1.7        0..5 Lo 0.8       0..5 Lo 0.7       0.6 Lo 0.9       0.6 t.o 0.8      0.6 to 0.9

* D~a~do~s eho~n in feet for high-high tides during main irrigation season for Tr~y PL~ping Plant drawdowns are
included as follom: April 0.42 feet; Hay en~ 3une 0.70 feet; 3dne, July, ard August 0.44 feet. Effects will

I diminish rapidly with distarme.
**Constrained by Public Notice .5820-A h~ended, U. S. Army Corps of Engineers.

I drawdown figures in Table 5-6 are for water supply problem in the southern
the mid-week diversion rates shown in Delta. In making this conclusion, the
Table 5-3; the higher drawdown figures Department has considered concerns about

I are for the peak diversion rate on effects of exports on water levels, cir-
Sundays. Values are for high-high tide culation, and quality discussed in the
conditions ; low-low tide would be much June 1980 report of the South Delta
less, if any because Clifton Court Water Agency and the Bureau of Reclama-

I Forebay gates are closed, tion (discussed in "Southern Delta",
Chapter 4).

Alternatives with southern Delta

I improvements are not shown because such During the irrigation season there would
improvements are expected to lessen be a slight incremental improvement of
total drawdown impacts, water level from reduced midweek and

i Sunday diversion during July and August.
No-Project Alternative. For conditions Also, a similar improvement in April
during the early 1990s, forebay opera- midweek diversions would occur. No
tions during the irrigation season would incremental change would occur in May,

I not differ much from present With June, and September. A 0.1-foot
existing pumping units, total high-high increase in drawdown would occur during
tide drawdowns at Clifton Court Ferry peak Sunday diversions in April adjacent

I would reach about 1.0 foot on weekends to the forebay; this effect would
during July and August and about rapidly diminish with distance.
1.2 feet during April. This effect will Increased winter exports would only

i rapidly diminish with distance. In May occur ~hen adequate San Joaquin River
and June drawdowns would be slightly inflows were present to offset drawdown.
less in accordance with State Water This does not appear to affect any uses
Resources Control Board Decision 1485 or other conditions in the Delta and is,

I export limits, therefore, considered insignificant.

Preferred Alternative. Operation under Other Alternatives. Alternatives 2-6.4

I the Corps constraints would have no and 4-6.4 would increase off-peak
significant incremental effect on tidal pumping and diversions on weekends, with
fluctuations at Clifton Court Ferry and incremental drawdown effects reaching

i should not aggravate the agricultural about 0.3 foot in April.
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Alternatives 2-8.5, 4-8.5, and 4-10.3 State Water Project diversions. This
would lessen drawdown impacts due to the evaluation of the southern Delta is
second Clifton Court Forebay intake and based on field observations indicating
southern Delta channel improvements that that velocities below 3.0 feet per
were assumed, second will probably not cause

scouring.

Impacts on Channel Velocities, For this final report, updated hydro-
Scour~ an.d Siltation dynamic computer model studies were made

using the relationship between State
There is concern that the present export Water Project forebay diversions and San
facilities cause erosion and siltation Joaquin River inflows according to the
in addition to that caused by natural Corps constraints, which allow greater
tidal action and that the new units diversions in winter when flows of the
could worsen the problem. Department of San Joaquin River are high. (See
Water Resources personnel have met with Chapter 3, "Operational Considerations",
these interests to discuss the for details.) It was shown that high
Department’s scour monitoring program inflows and diversions will occur
and ways to better document any changes infrequently. The hydrodynamic studies
in channels near the Tracy and Banks investigate extreme velocity conditions
pumping plants, that occur during all phases of a tidal

cycle for combined Federal and State
The Department, aware that pumping could project export rates ranging from 0 to
contribute to changes in southern Delta 15,000 cubic feet per second. In these
channels, initiated a scour monitoring studies, channels adjacent to the export
program to document any changes. Part facilities would have maximum velocities
of the program consists of surveying below 2.7 feet per second. Study
channel cross sections periodically at results are on file with the Department
preselected sites. Cross-sectional area of Water Resources.
data from surveys conducted since 1969
are published in Department memorandum No-Project Alternative. Operation with
reports. Records show fluctuations existing units for conditions during the
between scour and siltation but little early 1990s involves monthly diversion
overall change between the first and rates at Clifton Court Forebay of over
last channel cross-sectional area 6,000 cubic feet per second about 40 to
measurements. 50 percent of the time. During these

months, San Joaquin River inflows in the
The Bureau of Reclamation cooperates in operation studies averaged about 3,500
the program by a periodical aerial cubic feet per second. Hydrodynamic
photogrammetric survey of channel levees computer model studies for the
near the pumping facilities to document no-project alternative showed that
levee conditions above the water channel velocities would be less than
surface. Copies of these photos are on minimum scouring velocity (3.0 feet per
file in the Department’s Central second), thus trends would probably
District office and the Bureau’s continue in nearby channels.
Sacramento office.

Preferred Alternative. Under the upper
Potential scour problems with future limit of the preferred alternative
export and existing channels were evalu- (4-10.3(Corps)), monthly diversion rates
ated by means of estimated magnitude and exceeding 6,400 cubic feet per second
duration of velocities in southern Delta could occur about 75 percent of the time
channels. The scour evaluation consid- from December to March. Hydrodynamic
ered full capacity pumping at the Tracy studies with variable flows in the San
Pumping Plant concurrently with peak Joaquin River showed about the same
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channel velocities as for the no-project rock riprap on Mokelumne River levees.
alternative. Thus, there would probably Flood control is probably better due to
be no scouring problems, increased capacity of the North Fork

Mokelumne River. Delta Cross Channel
Other Alternatives. The second Clifton flows that go down the South Fork
Court Forebay intake and dredged Mokelumne River pass through Dead Horse
southern Delta channels would enable Cut and flow into the Staten Island
more frequent high diversion rates levee at a right angle. There have been
independent of San Joaquin River inflows complaints about the scour of the bank
and tidal cycles, without the potential in this area.
for channel scour.

Table B-4B in Appendix B shows combined
monthly flows in Georgiana Slough and

Impacts on Cross-Delta Flows the Delta Cross Channel from the 1990-
and on Levees level operations studies. Table B-4C

shows flows in the Delta Cross Channel
Changes in cross-Delta flows for the only. Flows shown meet Decision 1485
alternative operational plans have constraints on the Delta Cross Channel
been evaluated. Increased flows in the gates. More information on cross-Delta
Delta Cross Channel (Bureau of Reclama- flows is presented later in this chapter
tion facility) and in Georgiana Slough for fish impacts.
could increase the potential for levee
deterioration. Flows in these channels No-Project Alternative. Georgiana
are related primarily to Sacramento Slough and Delta Cross Channel average
River inflows and are, therefore, annual combined flows for the no-project
affected by upstream releases and alternative are about 6,580 cubic feet
natural flow conditions, per second in wet years, 6,120 in below

normal years, and 5,380 in critical
Decision 1485 includes operational years.
constraints on flows in the Delta Cross
Channel to protect salmon and striped Preferred Alternative. Flows in the
bass. All alternative operational plans Delta Cross Channel and Georgiana Slough
meet Decision 1485 standards. Cross- would not be changed significantly under
Delta flows and impacts on salmon, the preferred alternative, because
steelhead, and American shad are exports would be increased only under
discussed later in this chapter, unregulated flow conditions during
Generally, these constraints require winter, ~hen the Cross Channel gates are
closure of the Cross Channel gates from normally closed for flood control.
January i through May 31 when the Delta
outflow exceeds 12,000 cubic feet per Other Alternatives. Alternatives 2-8.5,
second. Normal operation of the Cross 4-8.5, and 4-10.3 would change monthly
Channel for flood control requires that upstream reservoir operation and exports
the gates be closed when Sacramento somewhat, slightly affecting monthly
River flows reach about 30,000 cubic flows in the Delta Cross Channel and
feet per second. This occurs during Georgiana Slough during regulated flow
winter and spring, conditions. These changes are minimal.

During unregulated flow conditions flows

Flows induced by use of the Delta Cross would not change significantly, for the
Channel have scoured the North Fork same reasons as for the preferred
Mokelumne River near New Hope. This alternative.
scour may have accelerated placement of
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General Impacts on
Salmon and Steelhead

SALMON (:Sacramento River 150,000-300,000 fishi FALL RUN San Joaquin River less than 20,000 fish]
Chinook salmon and steelhead rainbow
trout are the principal salmonids ==

~
--

that migrate through the Sacramento-San ~ f ~=oo.ooom \ /i ".\
Joaquin estuary to and from upstream

= ~ ........... ~X ./ M~= ......
S pawning ground s, Over 9 0 percent o f ~ WINTER RUN [:Sacramento River 20,000-60,000 fish]
the Central Valley’s salmon and

i Ul~stream
Migrationvirtually all of its steelhead are ~_~o~ ~__~ up ......

produced in the Sacramento River ~ ~- Mlgratio~--

system,
j      "\, ~ Downst .... Mtgra,~

The biology, life history, and environ- ~ I    SPRING RUN (:Sacramento River 5,000-30,000 fish]

mental requirements for steelhead are Migration
similar to those of salmon, except that \
many adult steelhead return to the ocean

~= ~:~:~ ~JU~ND .........

MigratiOnov D~ECIafter spawning and juveniles migrate to
~

~J~P~lm~ ~U’J~UGJSEP!OCT!"
the ocean at a larger size. Figure 8 ..... ~,;.~.~. ....., , ,
shows the general migration patterns of ~ ~

--..././" \\     STEELHEAD RAII~BOW TROUt"

the various salmon and steelhead runs ~ ~ Smo~t Downstream

using the estuary and the range in the ~ =, "~ ~t
~u U ~%~ Downstream ~ ’ rnumber of fish in the salmon runs. The ~ ~l~0~t,oo~’~ ~.~’M,g......

salmon runs are for upstream migration ~ ~ ~     ,~,~ "-~
of mature adults and downstream =~ I"~’NI~E~JM’RI’~’RIM’~"I’U’~I’~U’I’~UGIS~PIOCTI’OVJO~Cl
migration of juveniles. Most of the
downstream migration is in the spring;

[

AMERICAN SHAD

however, outmigrants can be found in the
Delta most of the year. A significant ~ ~ ~ ~M~g,a,~o,
number of juvenile salmon from the San ~I. /

Joaquinin the fall.River migrate through the Delta ~’jJANIFEBIMARjAPRIMAYI JUNt ~ULtAUGtSEPIOCTINOV!OEC!=’~

~

Numerous facilities have been developed FIGURE 8 GENERAL MIGRATION PATTERNS OF SALMON.
STEELHEAD RAINBOW TROUT, AND AMERICAN

in the Sacramento-San Joaquin river SHAO IN THE SACRAMENTO-SAN JOAQUIN
ESTUARY

system to maintain anadromous fishery ~ [Sourc. SWRCB’$ EIR. Page
resources. These include hatcheries,
spawning channels, fish screens, and
fish ladders. Salmon and steelhead Environmental requirements of salmon and
hatcheries constructed to mitigate the steelhead adults migrating upstream
loss of spawning area include Coleman, include adequate temperature and dis-
Nimbus, and Feather River hatcheries; solved oxygen levels, sufficient flows,
the Merced River Fish Facility; and the and net downstream flow of homestream
Mokelumne River Fish Installation water. Juvenile salmon migrating to
(consists of salmon spawning channels the ocean also depend on adequate water
and a steelhead hatchery). Such temperature, dissolved oxygen, and net
mitigation measures have had variable downstream flow patterns.
results. In the American and Feather
rivers, the combination of hatcheries Decision 1485 requirements to protect
and maintaining suitable flows has salmon consist of:
generally been successful in mitigating
effects on fall and winter run salmon. ° Flow and salinity standards to
However, numbers of spring run salmon maintain adequate food supplies for
have generally been reduced, juvenile out migrating salmon.
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C--105395
C-105395



° Minimum flow standards for the River and Mokelumne River on their way

Sacramento River at Rio Vista to upstream, returning to the Sacramento
facilitate upstream and downstream River through the Delta Cross Channel
migration, and Georgiana Slough. Altered flow

patterns result in straying and delay of
° Closure of Delta Cross Channel gates migrating fish. Delays cause some fish

from January i to April 15 when Delta to die before reaching spawning grounds
outflows exceed 12,000 cubic feet per and cause some to stray into areas
second. (Similar standards for young unsuitable for spawning. The magnitude
striped bass extend this to May 31.) of these effects on the population as a

whole is unknown.
° Operating standards for the State

Water Project and Central Valley Ability of Sacramento River juveniles to
Project fish protective facilities, take the most direct route through the

estuary is affected by flows being
Also, export limits for striped bass in diverted from the Sacramento River into
May, June, and July reduce exposure of the interior Delta through the Delta

salmon and steelhead the Cross Channel andyoung to Georgiana Slough.
screens. Fish drawn into the interior Delta along

these paths experience higher mortality
Decision 1485 was not designed to meet than those remaining in the Sacramento
without-project levels for salmon, but River. Studies to quantify this addi-
the State Water Resources Control Board tional loss will not be completed for
determined that it was reasonable until several years. Preliminary results
final determinations were made regarding suggest that mortality is 20 to 40 per-
other means of mitigation for project cent higher for fish entering the
effects in the estuary, interior Delta than for fish remaining

in the Sacramento River. Smaller juven-
Sacramento River. The Sacramento River ile salmon (fry) migrating in January
system supports average adult popula- through March depend more on food
tions of about 50,000 steelhead and up produced in the estuary than do larger
to 390,000 salmon, juveniles (smolts) migrating in spring.

Fry use the estuary as nursery habitat,
Preliminary analysis by the Department while smolts pass through rapidly.
of Fish and Game and U. S. Fish and
Wildlife Service (data and analysis are The number of salmon of Sacramento River
on file) has resulted in development of origin arriving at the fish screens in
strong correlations between measurements the southern Delta is influenced to a
of salmon survival and Sacramento River great extent by export rates in spring,
flows, especially in April and May. The number

also depends on winter flows in the
Diversions in the southern Delta by the Sacramento River, ~hich cause variations
State Water Project and Central V.~lley in spawning, egg, and fry condition,s.
Project, combined with flows through the
Delta Cross Channel, increase the San Joaquin River. Salmon runs in the
proportion of Sacramento River water San Joaquin River system have declined
present in the interior Delta. Also, to less than a fifth of their abundance
southern Delta diversions frequently of 40 years ago as a result of various
cause reverse flows in the lower San actions, water development projects, and
Joaquin River during August through increased pollution. Flows that support
November, the period when most fall run salmon in the San Joaquin River
Sacramento River adult salmon and and its tributaries (Cosumnes,
steelhead migrate upstream. Some of Mokelumne, Calaveras, Stanislaus,
these fish use the lower San Joaquin Tuolumne, and Merced rivers), particu-
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larly flows in the spring, determine to during spring is related to the propor-
a large extent the number of juvenile tion of San Joaquin River inflows drawn
salmon produced and the number of adults through the upper end of Old River by
that return. Flow patterns in the Delta the export facilities. This proportion
and the amount of water of San Joaquin varies considerably with San Joaquin
River origin that is exported at State River flows and, to a lesser extent,
Water Project and Central Valley Project with export rates during spring, but in
diversions in the southern Delta also all years the majority of San Joaquin
affect San Joaquin River salmon. River flow is drawn to the pumps. In
Studies of tagged juvenile salmon drier years all water from the San
indicate that the majority collected at Joaquin River enters the head of Old
State Water Project and Central Valley River and water from this source not
Project fish screens are of San Joaquin used for local irrigation is diverted by
River origin, the State Water Project and Central

Valley Project.
Water export in the southern Delta
affects adult San Joaquin River salmon Table 5-7 summarizes seasonal Delta
in two ways. Low dissolved oxygen flows and relationships under alterna-
levels each fall in the San Joaquin tive operational plans that could affect
River near Stockton are caused by low salmon and steelhead migration. All
flows in the river and organic sediments values shown are 57-year averages from
in the Stockton Deep Water Channel. the early 1990 condition operation
These appear to be the major cause of studies. These are flows in the lower
the oxygen depression, since the city of San Joaquin River and ratios of flows
Stockton has improved its sewage diverted toward the export pumps from
facilities. Southern Delta pumping may the San Joaquin and Sacramento rivers.
aggravate this situation by reducing or Tables 5-8 and 5-9 show, by month, flows
reversing flows in this area. Any delay and ratios diverted from the Sacramento
caused by this oxygen block interferes and San Joaquin rivers during months of
with successful migration, and increased high juvenile salmon abundance. A
exports during fall could extend the higher ratio indicates greater displace-
period of unsuitable conditions. Miti- ment of juveniles from normal migration
gation for this condition has included routes. The San Joaquin flow ratio is
installation of a temporary barrier in low in October and November because of
Old River to create a downstream flow in the temporary barrier in Old River.
the San Joaquin River past Stockton.
The Department of Water Resources has Dissolved oxygen, temperatures, and
done this every fall since 1963, except nursery areas in Delta channels should
in a few years when San Joaquin River not be changed with the alternative
flows and dissolved oxygen levels ere operational plans, nor should the net
adequate for fish passage, downstream flow of homestream water.

Southern Delta exports also affect adult No Project Alternative. With the exist-
San Joaquin River salmon by reducing the ing units, monthly export rates vary
amount of San Joaquin River water in the considerably from year to year, but the
western Delta. The proportion of San trend in the operation studies is that
Joaquin River water in the Delta was low exports will be increased in fall and
before project export pumping, and State winter to meet increasing entitlement
Water Project and Central Valley Project deliveries. Unsatisfactory conditions
operations have further decreased this for salmon and steelhead in the estuary
proportion of flow. would gradually worsen. Since effects

of Central Valley Project and State
The number of juvenile San Joaquin River Water Project operations are most
salmon exposed to project fish screens pronounced on San Joaquin River salmon,
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I these populations would be most directly salvage records)this would be offset
affected, with lesser effects during the week,

with probably no significant overall

I Preferred Alternative. Under the effect.
preferred alternative, there would be
slight changes (compared to the Other Alternatives. Alternatives 2-6.4

i no-project alternative) in Sacramento and 4-6.4 would have no significant
River monthly average flows as shown in incremental effect on salmon and
Table 5-8. There would be no change in steelhead migration or on exposure to
average ratios of cross-Delta to Sacra- fish screens due to daily operational

I mento River flows and salmon migration changes. Changes in daily operations
is not expected to be affected. Reduc- are assumed to have an offsetting
tion of reverse flows in the lower San effect, as previously discussed.

I Joaquin River would be slightly benefi-
cial for salmon migration. Exposure of The effects of Alternatives 2-7.3
juvenile salmon to the fish screens (Corps) and 2-8.5(Corps) on salmon and

I would vary with monthly average abun- steelhead would be similar to those of
dance and monthly average diversions the preferred alternative.
during fall, winter, and spring. More
salmon could be entrained into the Delta Alternatives 2-8.5, 4-8.5, and 4-10.3

I Complex. (See "Direct Impacts o°f the would cause no significant change in
Delta Complex on Chinook Salmon" in this flow ratios for either river. However,
chapter for entrainment and loss there would be a slight increase in

I estimates.) reverse flows in the lower San Joaquin
River during the period when Sacramento

With respect to daily operational River adults are migrating upstream
changes at Clifton Court, there would (August through November). This could

I be increased entrainment the of andprobably some aggravate problem straying
of juvenile migrants on weekends during delay. On the average, more juvenile
spring. Assuming that the entrainment salmon could be lost at the Delta

I of juvenile salmon into Clifton Court Complex than for the no-project alter-
Forebay is a function of their density native, but the loss would be less than
in the water (an assumption supported by for the preferred alternative.

I Table 5-7

SLff4JiRY (~" SEASONAL I~LTA FLO~/S .Q’FECT,[NG SALM(~ AM) STEELFF.AD

i (Flows Ame 57-Year Ave=eg~s In Cubic Feet per 5e~-~md! Early 1990s)

Alternative L~wer San 3oequln Upper Sen 3osquJ.n Avez’s~e Flow Ratios
Operatton~. River Fto~~ River Flom** Sacrment:o R:Lvor~** San 3oequtn Rtve~~H~

Plan Aumuet-November November October-3une October-~une

I 0-6.4, 2-6.4, °-460 1,161 0.28 0.7~
4-6.4

2-7.3(Corpa).x.
-384 1,161 O. 28 0.73

I 4-7.3(Derpa)x

2-8.5(Corps)x
4-I0. 3(C~rpe)x -381 1,161 =" 0.28 0.73

I 2-8.5, 4-8.5 -623 1,161 0.28 0.73

4-10. 3 -828 1,161 Oo 28 O. 7]

I x ~onstratned by Public Not~e 5~O.-A ~nended, U. S. An~y Corps oF Engineers.
* Lo~er San ~osquin River at Antioch. Negative sign Indicates reverse riots.
** 5an Joequin River below Old River. Flo~3 are estimated ~th the temporary barrier to provide a minimum

net do~netrea~ flow of 500 cubic feet per second in O¢tober and Nevemher.
*** Flow ratSo of Delta Cross ~hsnnel and Geo£giena Slough to Sacramento River (see Table 5-8). This rat~

I
is an indicator of the displacement of Sacramento River Juveniles from normal migration ~outes.

****Flow ratio of Old River to San ~oaquin River (see Table 5-9). ]his ratio is an indicator of San Joaquin
River Juveniles dra~n to the CVP and 5]fP export facilities.
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Table 5-8

RATIO OF ~OSS~LTA FLUS ~ SACR~N~ RIVER ~S
FOR ~T~ ~ HIGH ~LH~ ~E

(FIo~ ~e 57-Ye~ Ave~ ~ C~ Fe~ pe~ ~co~; E~ly 199~)

A1Le~naLLve* Oct. ~v.    ~o.    3~ ¯ Feb.    Ha~. ~    ~

0-6.~ 2-6.~ Sac~enLo R[ve~ 1~911 16~9~ 2~,~ 29,5~2 ~7,~5~ ]2,01~ 2~,209 21,9~
4~.~ C~s-~Ita 6~0~ 6~567 6,650 5~589 5,~9 5,798 6,4~0 6,026 6~671

Ratio 0.4~5 0.~88 0.27~ 0.191 0.158 0.181 0.Z77 0.274 0.~62

2-7.~ps)** Sae~men~ ~ve~ 14,~82 17,405 24,~5 ~,~0 ~,5~ ~2,024 2],~65 21,956 18,291
4-7.~(Co~ps)~ C~ss~lta 6,18~ 6,691 6,718 5,~6 6,005 5,~ 6,476 6,027 6,6~7

Rat~ O. 4~0 O. ~ O. 27~ O. 190 O. 160 O. 181 O. 277 O. 275 O.

2-8.5(Co~p~)** Sac~mento Rive~ 14,~98 17,451 24,~6 29,701 ~7,581 ~2,01~ 2~,250 21,987 18,281
4-1 O. ~(~ps)** C~s-~lt a 6, 188 6, 699 6, 719 5, 65~ 6, 016 5, 707 6, 442 6, 0~ 6, 6~4

Ratio 0.4~ 0.~ 0.272 0.1~ 0.160 0.178 0.277 0.274 0.~6~

2-8.5, 4-8.5 ~c~en~ Rive~ 1~,04~ 16,069 24,2~ ~0,48~ ~,289 ~2,206 2~,597 21,885 17,856
C~oss-~Ita 5,792 6,294 6,~74 6,0~ 6,1~0 5,817 6,547 6,001 6,510
Rat~ 0.444 0.~92 0.26~ 0.198 0.160 0.180 0.277 0. Z74 0.~65

4-10.~ 5ac~mento Rive~ 1~,019 16,151 24,2~ 29,967 ~8,~99 ~2,412 2~,556 21,8Z8 17,795
C~s-~lt a 5, 786 6, ~1~ 6, ~., 5, 8~ 6, 076 5, 877 6, 5~2 5, 9~ 6,
Ratio 0.4~ 0.~91 0.261 0.196 0.158 0.181 0.277 0.274 0.~65

¯ C~oss-~lta ~1o~ a~ sum o~ ~1o~ in ~lta C~o~ Channel and ~o~ia~ Slough. Flo~ ~ t~ C~oss
~annel ~e~!~t ~o~ ~nt~ol o~at~ns a~ ~cision 1485 const~nts ~ 3a~a~y 1 to ~y $1 to
min~ize c~oss ~lta movm~t o~ salmon a~ dlve~si~ oF you~ st~ip~ ba~ ln~ C~t~al ~lta. ¯

¯ *~nst~ain~ by ~blic ~t~e 5~O-A ~e~ed, U. S. ~y ~ps o~ ~lneem.

T=~le 5-9 1
~TIO ~ O~ RIV~ FLUS* ~ S~ J~IN RI~R FLUS*’~

FOR MONTHS OF" HIGH SALMON

(57-Ye~ Average Value~ E~ly 19~) 1
~_~. Nov___~. ~c__~. 3an__._j..Feb.__~. Maz’_._.~,~ ~ I

5an ~quin Rive~ 1
~ee~ pe~ seco~

1
FZow ~E~s -- (01d ~ve~/San ~aq~n R~ve~)

1
0~.~, 2~ ~.~ 0.40 0.~0 0.% 0.85 0.77 0.82 0.8~ 0.79

2-7. ~ Co~ps)*~ 0.~ 0.~ 0.96 0.87 0.79 O. SZ 0.82 0.79 0.76 0.7~ 1
~-7. 1
Z-8.5~ Co~ps)*~
~-10. ~(~ps)*** O. ~0 O. ~0 O. 96 O. 8~ O. 80 O. 81 O. 81 O. 79 O. 76 O. ~

1
12-8.5~ ~-8.5 0.~ 0.~0 0.95 0.88 0.79 O. SZ 0.8~ 0.79 0.7~ 0.7~

~-10. ~                     0.~0     0.~0     0.95     0.87    0.80     0.82     0.~     0.79     0.7~       0.7~ 1
* OZd ~ve~ a~ ~                                                                                                                1
** S~ ~aqu~n R~ve~ ~
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General on Striped Bass Larval bass initially depend smallImpacts on

zooplankton for food, but within a few
Striped bass, introduced in 1879 from weeks Neomysis become their principal
the East Coast, are one of California’s food and continue so until the second
most important sport fish, although summer, when smaller fish become the
populations have declined significantly major diet item.
over the last 30 years. Most adults
stay in Suisun, San Pablo, and San The number of bass that survive to
Francisco bays, but some larger ones become adults depends on many factors,
leave the bay area and spread north and among ~hich are:
south along the Pacific Coast.

° Egg viability and number
During fall, there is a general migra- ° Losses at diversions
tion of adult striped bass into the ° Habitat size and suitability
Delta, where some stay during winter; ° Food supply
the rest return to the bay. During ° Predation
spring, the adults migrate to spawning ° Competition
areas: about two-thirds to the ° Pollution
Sacramento River above Sacramento, and ° Disease
the rest to the San Joaquin River and
adjacent sloughs from Antioch to Venice From the late-1950s to the mid-1970s,
Island. On the average, a female lays much of the variation in survival of
about 800,000 eggs, which drift with the young bass could be explained by
currents until hatching several days variations in Delta outflows and exports
later. Natural mortality rates are high during May, June, and July. Basically,
from the time eggs are laid until the higher outflows and lower diversions
middle of the first winter. Based on were correlated with better young
Department of Fish and Game survival striped bass survival. Abundance of
estimates, about one of 21,000 eggs young striped bass in Suisun Bay was
survives to the end of the year. highly correlated with the !ogarithm of

June-July Delta outflow during the
Most spawning in the lower San Joaquin entire period from 1959 to 1976. Abun-
River occurs at salinities less than dance of young striped bass in the Delta
200 mg/L total dissolved solids, during that period was correlated with
although successful spawning does occur exports (State Water Project, Central
at higher salinities. In the labora- Valley Project, and local) and Delta
tory, egg survival does not decrease outflow during June and July. Decision
until exceeds mg/L total 1485 standards for striped bass aresalinity 1,000
dissolved solids. Salinities in the based on these outflow/export
Sacramento River are much less than in relationships.
the lower San Joaquin River.

Since 1976, the outflow/export relation-
Four to six weeks after spawning, the ships have failed to accurately predict
larvae and young bass are mainly in the the abundance of young striped bass in
entrapment zone, an area of high the estuary, actual abundance being much
biological productivity in the estuary, less than that predicted.
The young bass stay in the entrapment
zone through fall, and many move down- Causes of the striped bass decline are
stream to San Pablo Bay in early winter, still unknown, but have been investi-
During the second year, they scatter gated by the Striped Bass Working Group,
from San Pablo Bay upstream into the a group of scientists working at the
Sacramento and San Joaquin rivers, request of the State Water Resources
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Control Board. The group’s findings, Project average export levels seven days
published in The Striped Bass Decline before the start of the bloom. The only
in the San Francisco Bay-Delta Estuary, major spring blooms in the western Delta
November 1982, indicate that the recent since 1976 occurred in May 1981 and June
decline is probably due to one or more 1982, immediately following partial
of the factors discussed below: shutdown of the State Water Project

pumps for repairs, which greatly reduced
° The plankton food supply of young total daily export rates.

striped bass in the western Delta and
Suisun Bay has been greatly reduced The Working Group findings suggest that
each spring. Export pumping by the Central Valley Project and State Water
Central Valley Project and State Water Project exports may in some way affect
Project is a prime suspect, the phytoplankton population and basic

productivity of the central and western
° Large numbers of young bass are lost Delta. Increased water exports in re-

by entrainment in diversions, cent years may have caused phytoplankton
populations to decline and blooms to be

° Additional stresses are placed on the delayed. This may have created a food
population by toxic substances such as shortage for zooplankton and caused
petrochemicals and pesticides, populations to decline. In turn, the

decline in zooplankton may have created
° The adult population is now so low a food shortage for young bass at the

that egg production may be inadequate, time most needed, leading to decreased
survival.

With regard to inadequate food supply,
the Working Group found that, since Curtailment of export pumping does not,
1977, zooplankton have been generally however, explain why phytoplankton
low in abundance or delayed in blooms:
development beyond the time they are
needed. Zooplankton, in turn, feed on ° Are not related to export pump
phytoplankton, which have also been shutdown prior to the 1976-1977
extremely low in abundance or late in drought.
development since 1977, especially in
the Delta. The Working Group found ° Failed to occur during the 1976-1977
evidence that the reduced or delayed drought, when exports were drastically
production of these organisms in the reduced.
striped bass food chain may be related
to the use of Delta channels to convey ° Occurred in post-drought times, such
water to the State Water Project and as fall 1980, when export pumping was
Central Valley Project export pumps in not reduced or stopped.
the southern Delta. Some other factor,
such as improved waste treatment, with ° Failed to occur in 1983 when export
resulting reduced organic material pumping was reduced.
discharge, could also contribute to the
recent changes in phytoplankton and One further complication is that blooms,
zooplankton production, such as in June 1982, continued to be

high even when export pumping resumed.
The Working Group presented information Considering the export pumps as an
on a possible negative relationship "on-off" switch for phytoplankton blooms
between peak phytoplankton levels in the does not take into account numerous
western Delta (as measured by chloro- interrelated factors affecting phyto-
phyll a) during the spring bloom and plankton, which are discussed later (see
State-~ater Project and Central Valley "General Impacts on Phytoplankton").
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The Working Group recommended that the in their flesh and organs at levels
impact of export operations on food pro- exceeding those recommended for aquatic
duction and survival of larval striped life. There is also evidence that
bass be evaluated through carefully drained from rice fields inpesticides
controlled field studies. This would the spring could affect eggs, larvae, or
involve reducing total export pumping to adults in the Sacramento River. Due to
about 3,000 cubic feet per second, a lack of long-term data on body burdens
primarily in April. The idea would be and their impacts, it is not now possi-
to try to increase phytoplankton and ble to state whether toxic substances
zooplankton production by the time are a major cause of the striped bass
larval striped bass reach the western decline.
Delta and Suisun Bay and begin feeding.
Phytoplankton, zooplankton, and young Relationships between toxic materials in
striped bass would have to be sampled Bay and Delta waters and the striped
intensively during this period to bass fishery have been investigated
provide suitable data for evaluation, under the Cooperative Striped Bass Study

by the State Water Resources Control
An interagency work plan has been imple- Board, National Marine Fisheries
mented that includes field studies and Service, and California Department of
associated monitoring and data analysis. Fish and Game. The study is completed.
A major component of the work plan is On August 5, 1982, the investigators
the Phytoplankton Task Force. issued a report, which stated that

chronic toxic chemical exposure
Field experiments that modified project seriously affects every stage of the
operations in spring 1984 and 1985 were striped bass life cycle, from egg to
not conclusive. The field studies will adult. They found PCB and toxaphene
continue in spring 1986 and 1987. residues in bass ovaries at potentially

harmful levels. In addition, they
When the studies are completed, there pinpointed the cause of open lesions of
will be several options. If results fish in the Bay and Delta to be a
indicate that export operations play a parasitic infection by tapeworm larvae.
dominant role in the diminishing young
striped bass food chain, the State Water Uncertainties about factors affecting
Resources Control Board can initiate striped bass, and failure of the
action to modify export standards in the outflow/export relationships to predict
Delta Water Quality Control Plan and population levels, complicate analysis
Water Right Decision 1485. If results of striped bass impacts associated with
indicate that other factors are more the existing pumps and the proposed
important, the Board can direct its additional pumps. Impacts on the food
efforts toward modifications of the supply for young striped bass cannot be
Regional Basin Plans to ensure that analyzed completely because of a lack of
suitable environmental conditions are information and understanding.
provided to increase food supply and
bass survival. If the studies are Direct entrainment losses of screenable-
conclusive, the potential for restoring sized striped bass and of striped bass
the striped bass fishery will be eggs and larvae, analyzed later in this
measurably enhanced, and understanding chapter, are considered to be a compo-
of Delta productivity dynamics will be nent of the overall general impact.
greatly expanded.

The food supply for young striped bass
With respect to toxic substances, is also discussed later in this chapter
another possible cause of the striped (see sections on Fish Food Supply,
bass decline, there is evidence that Phytoplankton, and Aquatic
adult bass have accumulated some toxins Invertebrates).
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Important factors that could be quanti- ° Exports and outflows during May, June, I
fied and that were considered in the and July. These are probably
analysis of general impacts on young important to the abundance of young
striped bass survival and abundance bass (see Table 5-11). ¯
under the operational alternatives are:

Evaluation of general impacts included a
° Salinities in the western Delta during review of daily changes in operations

spawning (April and May). High salin- and potential changes in channel veloci- I
ities could be detrimental to spawning ties that may adversely affect fish and
and egg survival (see Table 5-10). benthic organisms. No adverse effects

were found.
IT~le 5-10

No-Project Alternative. Decision 1485
MF~ MSNRY ~A[INITI[S IN 11~ W[$11~RN DK[TA (ANTI~) includes several standards to protect

ID~RING SRIKD 8AS SP~NNI~ (~IL AND M~Y)
striped bass spawning in the lower San

(v~lu,, ~, ~lligr~-- per flier Joaquin River and for survival of the
of Total n~Ived Solids; ~m-ly 1990~) young. The spawning standards                   am

(salinities and minimum Delta outflows)
Alternative ~eratio.~l Plan are effective April 1 through May 5; the

~-7.~ 2-e.~ survival standards (minimum Delta0-6.4 (~orp8)* (~s,* ¯2-~.4 ~-7.~ ~-~0.~ 2-8.~ outflows) are effective May 6 through
Year Type 4-4.4 ~(C~)*~-~.__!_~ ~-I0.~__ July 31. These standards have a

Wst 177 17~ 17~ 17~ 172
relax~ation provision when the projects

RsZo~ ~o~1 ~6~ ~64 ~ 476 4~Z impose deficiencies in firm supplies. ¯
Crit~ 2,~05 ~,2% 2,~ ~,~04 2,29~ Operational constraints consist of:

*Constraine4 by ~ublic Notre 5820-A ~mende4, U. S. Army
o May, June, and July diversion limits

Corps of E~gineers. for the State Water Project and I
Central Valley Project. The limits

Table 5-11                                                        I

EXPORTS AND OUWL~/5 FOR YOUNG STRIPED BASS ABUNDANCE I
DURING MAY~ ,],INE~ AND ,lILY

(57-Yea~ Averages~ ~n Cubic Feet per Second; Early 1990s)

Total Exports* Delta Outflows Average |
Alternative Nay 3un~e 3uly Hay ~une ~ Ex~t Outflow

0--6.4 5, 4~.T .5, 211 7, 46~ 18, 26~ 12, 263 7, 462 6, 0~6 12, I
2-7. Z( Co~ps)**
4-7. ~(Corps)** 5,490 5, 09~ 6, 900 18, 189 12~ 264 7, 297 5, 828 I
2-8.5( Co~ps)**
4-10. 3(~orps)** 5,490 5, 083 6, 778 18,221 12,264 7, 285 5, 784 12,590

2-8.5, 4-8.5 ~,352 4,656 7,009 18,256 12,266 7,414 5,672 12,645 I
4-I O. 3              5, ~23     4, 596       6, 954      18,228      12, 265     7, ~93       5, 624        12,629

¯
* Banks and Tracy Pumping Plants                                                                                I
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are 3,000 cubic feet per second in May May, June, and July exports and out-
and June and 4,600 cubic feet per flows. Reduced exports in June and July
second in July. would be offset by reduced outflows in

July. Salinities during spawning would
° Closure of Delta Cross Channel gates not change significantly.

from April 16 to May 31 to minimize
diversion of young striped bass from Entrainment of striped bass juveniles,
the Sacramento River into the central eggs, and larvae at the Delta Complex
Delta. The constraint applies ~hen would decrease relative to the
Delta outflows exceed 12,000 cubic no-project alternative.
feet per second and can be applied up
to 20 days during that period. Other Alternatives. Conditions under

the no-project alternative also apply to
° Operating standards for the State Alternatives 2-6.4 and 4-6.4. Condi-

Water Project and Central Valley tions under the preferred alternative
Project fish protective facilities, also apply to Alternatives 2-7.3(Corps)
(The recent $4.5 million expenditure and 2-8.5(Corps) because of similar
to enlarge the State facility should monthly export and outflow changes.
increase screening efficiencies for
young striped bass by about Under Alternatives 2-8.5, 4-8.5, and
30 percent, once they reach a length 4-10.3, salinities during spawning would
of about 1 inch.) not change significantly. These

alternatives might result in a slight
The high critical year salinities shown increase in abundance of young bass in
in Table 5-10 reflect the Decision 1485 many years, because average exports
relaxation for striped bass spawning, during May through July w~uld be
Salinities are higher than those known lowest. Entrainment of striped bass
to be detrimental to spawning, but and larvae the Deltajuveniles, eggs, at
effects on the population as a whole are Complex would be lower than for the
unknown. Occasional occurrences might preferred alternative.
have little effect, but prolonged
occurrences during a drought could
gradually reduce spawning in the lower General Impacts on American Shad
San Joaquin River due to cumulative
effects of small differences in survival American shad are a popular sport fish
or due to migratory preferences. In the in the Sacramento River and its major
Sacramento River, salinities are always tributaries. Adults migrate from the
adequate for spawning because of flows ocean through the Delta to upstream
provided by project reservoir releases, spawning areas from February through

May (see Figure 8). They feed primar-
As discussed earlier in this section, it ily on Neomysis, but also eat small
is not known whether increased exports zooplankton. Spawning occurs from April
under the no-project alternative, will to July, peaking in late May and early
increase overall or general striped bass June. Many shad die after spawning.
losses. Under this alternative, how- The fertilized eggs drift slowly along
ever, direct striped bass entrainment is the bottom of the stream and hatch in 4
expected to increase. (See later dis- to 6 days. The young shad grow to 2 to
cussion of "Direct Impacts of the Delta 3 inches before migrating. Outmigration
Complex on Striped Bass, including Eggs occurs over a long period, but the young
and Larvae"). are most numerous in the Delta from July

through November. They feed mainly on
Preferred Alternative. No significant small zooplankton (copepods and
incremental effect on young striped bass cladocerans), which are most numerous in
survival is foreseen due to changes in Delta channels having low velocities.
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State Water Project and Central Valley Table 5-12 shows average flow ratios
Project pumping and associated cross- (cross-Delta to Sacramento River) in the
Delta flows can affect young shad in months of high shad abundance, July
three ways: through November. These ratios were

computed as for salmon and, similarly,
° By reducing their food supply through are an indicator of the displacement of

an overall net increase in channel Sacramento River juveniles from normal
velocities resulting from Sacramento migration routes. There are no institu-
River water being drawn across the tional constraints on the Delta Cross
Delta. (The pumping increases veloci- Channel for shad, and flow ratios are
ties in some channels and decreases generally higher than during months of
velocities in others.) high salmon abundance.

° By drawing them away from the Teble 3-1Z
Sacramento River, their normal
migration route, resulting in their eATIO I]F" CRO$S-..I~LTA FLOHS TO SACRAHENTO RIVER FLO~$*
being more susceptible to predation, F0~ HONTHS OF HIGH AHERICAN SHAD ABL~DANCE

disorientation by reverse flows, and (E:arly 1~90~)
unscreened agricultural diversions.

.5.-NonLh
° By drawing them to the fish screens at        AiLerneLive      ~_~ ~ Sep. 0eL. ~ov.

the State and Federal pumps.                   0-~.~, ~-6.~     0.41 0.4~ 0.~s 0.44 0.39

No-Project Alternative. Delta shad
populations have remained high under

~,-7.~(Corps)** 0.42 0.43 0.48 0.43 0.38 0.43
conditions of present Central Valley
Project, State Water Project, and local z-~.3(Corps)+~

agricultural and municipal diversions. ~-~0.3(corps)** 0.~z 0.43 0.4s 0.~ 0.~8

State and Federal operations in the z-~.3, ~-8.3 0.4~ 0.~ 0.~8 0.~ 0.3~
Delta are not known to adversely affect
the migration of adult shad, but can

~-~0.~ 0.41 0.4~ 0.48 0.44 0.~9

reduce the amounts and types of * Flo~ ~e 37-yea~ aver~es.
invertebrates in their food supply. ~Cons~raine~ b~ P~bli= HoLice 38Z0-~

Mathematical correlations needed to u.s. Army Corps o~ Engineers.

quantify the impact on adult survival or
spawning success have not been Preferred Alternative. As Table 5-12
determined, shows, cross-Delta flow ratios would

change very little during July to
An average of 800,000 young shad have November. Thus, no significant incre-
been salvaged annually at the State fish mental effect on migration of American
screens since operations began in 1968. shad is foreseen. There would be some
Considering the efficiency of the increase in fish screen exposure of shad
screens, the number of shad reaching the during winter and a decrease in summer.
screens is at least 25 percent higher Quantitative information on fish screen
than the salvage records. The majority exposure is presented in this chapter
are salvaged during the peak migration under "Direct Impacts of the Delta
period, July through November. Mortali- Complex on Other Fish Species".
ties associated with the screening
process are particularly high for young Other Alternatives. None of the other
shad. Also, many young shad are alternatives would significantly
probably eaten by predators in Clifton increase cross-Delta flow ratios. No
Court Forebay.
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significant incremental effects on spawning stock size, and the ratio of
migration of American shad are foreseen, total exports to total inflows in May.
Alternatives 2-8.5, 4-8.5, and 4-10.3 For the early 1990s, this ratio ranges
would increase fish screen exposure for from about 17 percent in wet years to
shad during fall and winter, but this about 42 percent in critical years.
would be offset by reduced exposure in Sturgeon are benefited by Decision 1485
July, as discussed in this chapter under restrictions in May.
"Direct Impacts of the Delta Complex on
Other Fish Species". Preferred Alternative. As Table 5-2

shows, there would be little change in
exports during May under the preferred

General Impacts on Sturgeon alternative given the relationship
discussed above concerning the impor-

Two species of sturgeon, white and tance of May exports. Therefore, no
green, inhabit the estuary. Portions effects on sturgeon populations are
of the life cycle of the white sturgeon, expected. Screen exposure is computed
the more abundant of the two, have been to be reduced slightly, as discussed
studied. Little is known about green later in this chapter.
sturgeon, but environmental requirements
of the two species are believed to be Other Alternatives. Impacts for the
similar, preferred alternative also apply to all

other alternatives.
Sturgeon spawn in spring, primarily in
the Sacramento River upstream from the
Delta. Some may spawn in the San General Impacts on Resident Fish
Joaquin River as well. After spawning,
adults return to the lower estuary; the Many species of fish inhabit the Delta
young are carried downstream with the year round. Five species of catfish
current. In years of high riverflow, (white and channel catfish and brown,
many larval sturgeon reach the Delta; in yellow, and black bullhead) and three
years of low runoff, they are scarce, species of sunfish (black crappie,
Young sturgeon depend on Neomysis and largemouth bass, and bluegill) are im-
Corophium for food. portant game fish. A variety of native

and introduced nongame fish are also
No-Project Alternative. Small sturgeon present. Some are important forage for
are poor swimmers and could be suscepti- game fish and others prey on game fish
ble to water diversions. Young sturgeon or compete with them in a variety of
salvaged at the State Water Project fish ways.
screens average about 3,000 annually.

Some factors controlling resident fish
Populations of invertebrates eaten by populations in the Delta have been
young sturgeon are affected by State investigated. Studies in the early
Water Project and Central Valley Project 1960s identified general habitat
pumping, increasing or decreasing requirements, food preferences, and
depending on location. Lack of distribution of most abundant species.
knowledge concerning distribution of More up-to-date information is not
young sturgeon in the estuary makes it available for most species. Available
impossible to predict the overall effect information is summarized in the Final
of changes in export pumping. Environmental Impact Report, Agreement

to Manage Fish and Wildlife Resources of
Preliminary analyses by the Department the Sacramento-San Joaquin Estuary,
of Fish and Game (data and analyses on December 1982. The most common factors
file) suggest a relationship between are preference for quiet water, minimum
white sturgeon year class strength, movement of substrate so as not to
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inhibit spawning (most species nest on is estimated at about 4.5 million. No
the bottom), and salinity tolerance information on abundance is available
generally defining the geographical for ~nite catfish prior to operation of
location of different species, the Central Valley Project and State

Water Project, so project effects on
The Department of Fish and Game is their abundance are difficult to
studying the abundance, distribution, determine. The distribution of white
and habitat preferences of resident fish catfish now approximates that found in
in the Delta. One preliminary conclu- the early 1960s before State Water
sion is that many resident fish are more Project exports began; therefore,
abundant in channels that do not trans- changes in flow patterns induced by
port water to the export pumps than in export operations and local diversions
those channels that do. For instance, in recent years appear not to have
twice as many bluegill sunfish are found affected white catfish distribution.
in non-transport channels than in trans- However, white catfish tagged in the
port channels. The same general rela- Delta have been recovered from Clifton
tionship has been found for largemouth Court Forebay and are, thus, being
bass, white catfish, and several removed from the Delta.
minnows, although the effect is not as
pronounced. No-Project Alternative. Operation of

the projects has affected resident fish
Abundance and distribution of individual by:
species of resident fish are determined,
in part, by water management practices. ° Altering flow patterns, which
Water quality and flow standards in determine net channel velocities and
Decision 1485 have created habitat distribution.
conditions favorable to some species and
less favorable to others, under the ° Salinity control, which has influenced
present levels and conditions of Delta salinity levels and the abundance and
export operations. Maintaining a high distribution of food organisms.
water quality in the Delta year round
(or keeping salinity low) largely ° Entraining fish at export facilities.
determines the species of resident fish
that the Delta will support. Delta Of these effects, only entrainment and
water quality variations also occur losses can be analyzed with present
naturally due to the wide variation in knowledge. Salinity control probably
Central Valley runoff, has been beneficial for resident fish

that prefer freshwater environment.
The white catfish is of special concern
because of its popularity in sport fish- Under the no-project alternative, losses
ing and because many young-of-the-year of young white catfish from the Delta
are carried past the screens into the will increase as exports increase, as
export canals. The abundance of white will losses of most resident fish. The
catfish at the screens is greatest from relationship between screen losses and
May through August. total Delta population is not known.

A tagging study of white catfish, Preferred Alternative. There would be a
conducted by the Department of Fish and reduction in summer exports under the
Game, shows them to be most abundant in preferred alternative, with some overall
the southern Delta, somewhat less reduction in screen exposure. Some
abundant in the central and eastern increases in entrainment of fish into
Delta, and least abundant in the Clifton Court Forebay could be expected
northern and western Delta. The white from winter increases in export, but

catfish population for the entire Delta salvage records show very low levels of
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entrainment during these months for most Estuarine changes are both project-
resident fish species. Overall impacts and nonproject-related. Project and
on resident fish are, therefore, nonproject effects on the food web are
expected to be less than for the discussed in the three sections that
no-project alternative. See section on follow.. These sections discuss ongoing
"Direct Impacts of the Delta Complex on studies of the food web and present
Other Fish Species". knowledge about these effects.

Other Alternatives. Alternatives 2-8.5,
4-8.5, and 4-10.3 would result in some General Impacts on Phytoplankton.
seasonal increases in movement of water Phytoplankton are one of several sources
toward and through the pumping plant, of food for invertebrates and fish in
Impacts would be similar to those iden- the Delta. The importance of phyto-
tified for the preferred alternative, plankton to young striped bass was
Overall effects on resident fish are discussed in "General Impacts on Striped
expected to be less than for the ’ Bass".
no-project alternative. See section on
"Direct Impacts of the Delta Complex on Phytoplankton concentrations are
Other Fish Species". affected by many interacting factors,

including light penetration, residence
time, water temperature, salinities,

Overview of Fish Food nutrients, and grazing by zooplankton.
Supply Impact.s Further information on abundance,

distribution, and environmental
The food web for both resident and requirements of phytoplankton is
anadromous fish consists of algae available in the State Water Resources
(phytoplankton), invertebrates Control Board’ s "Environmental Impact
(zooplankton, Neomysis, and zoobenthos), Report for the Water Quality Control
vertebrates (smaller fish), and Plan and Water Right Decision Concerning
detritus. A comprehensive evaluation Sacramento-San Joaquin Delta and Suisun
of food supply impacts would have to Marsh" (1978).
consider all impacts to individual plant
and animal species, as well as complex Prior to the 1976-77 drought, two mathe-
biological and physical interrelation- matical models were developed for
ships between individual plants and evaluating phytoplankton levels in the
animals. Delta and Suisun Bay region. The models

are :
Although there is considerable
information concerning the growth and ° Central Delta model. This steady-
reproduction of plants and animals state model calculates average summer
comprising the food web, many of the conditions for an area extending from
interrelationships are not well Sacramento and Mossdale (on the San
understood. The food web is dynamic; Joaquin River), to the western limit
one organism feeds on. another, and one of the Delta near Antioch.
food source is replaced by another with
change in season and the abundance and " Western Delta-Suisun Bay model. This
distribdtion of the food supply, time-variable model calculates monthly
Conditions affect abundance and variations forthat phytoplankton an area
distribution of one link in the food web extending from Rio Vista and Jersey
can, consequently, affect the entire Point ~estward to Carquinez Strait.
food web. In addition, changing
estuarine flows, diversions, salinity, Each model calculation utilizes input
and other water quality conditions can describing interrelationships among the
affect the complex interrelationships, physical, chemical, and biological
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phenomena that affect phytoplankton, or through changes in State Water
Some of these inputs are channel Resources Control Board standards.
geometry, flow distribution, dispersive ~
transport characteristics, water quality General Impacts on Neomysis and Other
variables, waste discharges, biological Aquatic Invertebrates. Numerous species
kinetic parameters such as phytoplankton of zooplankton (animals drifting in the
growth rates, and physical parameters, water column) and zoobenthos (animals
The models have been used in several living on or in the substrate) inhabit
studies, including those for the 1980 the estuary. Both are important as food
Corps of Engineers Environmental Impact for many fish, including the juveniles
Statement on the Delta Pumping Plant. of many game species.
The models found little effect of the
existing pumps on phytoplankton High crustacean zooplankton abundance
abundance in the Delta and Suisun Bay. (copepods and cladocerans) is associated

with low salinities, high chlorophyll a
Both models are being refined, using new (phytoplankton), and low net velocities
information, because of the low phyto- in Delta channels. Zooplankton popula-
plankton abundance during and after the tions are highest during summer. The
drought of 1976-77. The Central Delta opossum shrimp, Neomysis mercedis, an
model is being improved by a Department important part of the estuary’s food
of Water Resources consultant by web, is a food of young striped bass.
developing a time-variable model, using Normally, more than 60 percent of the
refined phytoplankton growth rates. The Neomysis population of the estuary is
Western Delta-Suisun Bay model was found in the Suisun Bay area, with much
updated by the Bureau of Reclamation for of the remainder found in the western
the San Luis Drain study. Delta. Since the 1976-1977 drought,

Neomysis populations in Suisun Bay have
The Phytoplankton Work Group has partially responded to increased Delta
hypothesized that different hydraulic outflows that have occurred in recent
conditions have affected water movement wet years. However, outflows from 1978
and the residence time for phytoplank- to 1981 have had little positive effect
ton. Residence time must be long enough on Neomysis in the San Joaquin River.
for growth and reproduction to occur.
The Phytoplankton Work Group has studied Two amphipods, Corophium stimpsoni and
modified project operations to investi- Corophium spinicorne, are important
gate phytoplankton residence time, as constituents of Delta zoobenthos. They
discussed under "General Impacts on are the principal food for sturgeon,
Striped Bass". white and channel catfish, tule perch,

and small black crappie. They are the
Phytoplankton impacts have been classi- second most important food of young
fied as unknown for the operational striped bass. Other abundant benthic
alternatives, because of lack of infor- organisms are the Asiatic clam,
mation and understanding concerning the tendipedid larvae, oligochaete worms,
cause-and-effect relationship of export and crayfishes. All are eaten by Delta
pumping, and uncertainty of the mathe- fish, but none is as important as
matical models in projecting abundance Corophiumo
levels.

Zoobenthos abundance and distribution in
Current studies may lead to better the Delta, especially of Corophium
understanding. If such studies show stimpsoni, depend largely on the type of
adverse impacts by State Water Project substrate present. Channel bottoms of
and Central Valley Project operations, shifting sand, associated with high net
changes may be implemented voluntarily flows, are least productive.
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I Important elements the Interagency years, to However,of flow 1972 1981. in
Ecological Study Program for the the very high flow year of 1983, the
Sacramento-San Joaquin Estuary are: predictions ~ere much higher than levels

I (i) to monitor the abundance of Neomysis observed. The environmental variables
and other zooplankton in the Delta and in the multiple regression and their
Suisun Bay, and (2) to analyze factors importance are shown below:

I affecting the abundance. The analysis
has focused on Neomysis because of its Percent of
importance and because more data are Variance
av ai i able. Vat i~b le Explained

I
The abundance of other zooplankton has Salinities 71.3
generally been higher since the drought. Abundance of Eurytemora 21.4

I However, abundance of cladocerans and Chlorophyll ~ 3.4
rotifers in the Delta has been low since Water Diversions 1.5
the drought, possibly because the

i phytoplankton food supply has been low The data used and the multiple regres-
in spring and summer, sion cover the Delta and Suisun Bay for

July through October.
Department of Fish and Game biologists

I have developed a multiple regression for Table 5-13 shows the observed Neomysis
calculating a Neomysis abundance index abundance indices and mean environmental
that explains about 96 percent of the variables for 1968 to 1981.

i Ne.omysis abundance during medium and low

~eble 5-1 ~

l
HISTORICAL NEOHYSIS ABUNDANCE INDEXES AkO MEAN ENVIROM~ENTAL VARIABLES

FO~ THE SACRAHENTO-SAN JOA(]UIN ESTUARY, ~ILY.-OCTORER 1968-1981

i Neomysta Eurytemora
Abundance Conductivity Water Abundance

]ndex at: Chtppa Island Chlorophyll ~ Diversions ]ndex

i Year and Type* (Lmtte OI~ 1010) (~hos/c~) (ug/liter) (m3/seeond) (units of 1012)

1968 BN 5.8 8.4 ** 157 **
1969 W 5.8 1.4 28.7 176

I 1970 W 4.3 4.0 30.6 201
1971 W 6.0 0.6 1 6.8 238 **
1972 BN 4.8 5. b. 2L~. O 269 3. OB

1973 W 4.0 5.2 20.0 281 1.74I 1974 V/ 4.2 1.4 12.2 298 1.80
1975 AN 4. 2 O. 9 9.8 298 1.34
1976 C O. 8 10. 9 6.6 258 1.04

i 1977 C 0.7 1 7.5 5.6 128 0.90

1978 ~ 2.6 5.3 18.4 295 1.28
1979 D 1.5 8.0 11.2 261 0.72

I 1980 W ~5.2 ~5.3 11.7 210 0.8f~
1981 D 1.0 11.4 6.8 227 0.54

* W - Wet: AN - Above Nomal; BN - Below Nomal; D - D~y; C - Crit£ca~i Not sampled

Source-" Factors ReguIating Abt~dance and DisE~ibut£on of ~hr£mp Neomysls me_rcedJ:.,.s,, in the Sacramento-

I San 3oaquin Estuary for Transitions of the Pmerican Fisheries Society 112:476J485, 198~.
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I
Table 5-14 shows calculated Neomysis the State Water Resources Control ¯
abundance indices based on two assumed Board’s 1978 EIR for the Water .Quality
variables from Table 5-13, mean water Control Plan and Water Right Decision.
diversions and salinities for the ¯
operation studies for the early 1990s. Studies on the effects of spring exports
The assumed variables are considered on the food web for young striped bass,
representative for each year type based conducted in response to the Striped 1
on the data in Table 5-13. These data Bass Working Group reco~mmendations,
are used to calculate Neomysis abundance should increase understanding of the
indices for the exports and salinities Delta’s productivity dynamics. New
computed for the alternative operational information could lead to new water ¯
plans. Salinities are important and are right protective standards. Any modifi-
generally controlling. Model studies cation of Decision 1485 standards for
(Appendix B) show that the pumps, with project operation would apply to all of m
any of the alternative operational the alternatives and would be met by the
plans, do not adversely affect salinity Department of Water Resources in
for the multiple regression equation operating the State Water Project.
and, therefore, this factor does not
adversely affect Neomysiso Therefore, The following assessment of effects of
the critical factor in the equation is the alternative operational plans on
diversions. Neomysis and other aquatic invertebrates m

is based on present knowledge of their
Further information on zooplankton,           abundance and distribution, and of the
Neomysis, and zoobenthos is available in     effects of water project operations.

Table 5-14 I

CALCULATED NEOMYSIS ABUNDANCE INDICES* BY YEAR TYPES
FOR ALTERNATIVE OPERATIONAL PLANS m

(Early 1990~) m

Assumed Variables Calculated Neomyete Index (Y) ¯
X2 - X4 - 2-8.5 and

Year Type Chlorophyll ~ Eurytemora No-P£ojeeL Preferred ~-8.5 ~-10.

Critical 6 1.0 1.83 1.82 1.86 1.82 l
m

Below Normal          9                 1.2            2.74           2.83            2.72       2.63

57-Year Avg. 10 1.2 2.85 2.94 2.87 2.84

*As calculated using multiple regression equation: l
Y = ).2Q - 0.2Q X~ + D. Ol7 X2 - O. D09 X) + 1.06~ X~
Y    .N.eomysis i(ex ~lOI0) 1
×I = Electrical conductivity at Chipps Island fr~ 1990-operatinn studies, 3uly-October

(mmhos/cm)
X2 =ChiorophyiI a (ug/Iiter)
X3 = Water diversions from 1990-o~eration studies (3uly-October mean for Banks and T=acy

Pumpin~ Plant in m~/second)
X4 = Eurytemora index (1012)

!
m
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No-Project Alternative. State MeanPreferred Alternative.
Water Project and Central Valley Project exports from July to October would be
operations affect zooplankton, Neomysis, reduced in all year types on an average
and zoobenthos by altering outflows, annual basis. The reduction would be
salinities, and tidal flows and veloci- about 1.2 percent in critical years,
ties in Delta channels. Flows in Delta 4.8 percent in below normal years,
channels are affected by operation of 4.0 percent in ~et years, and 4.7 per-
the Delta Cross Channel gates. Some cent on the average. The calculated
general effects are: Neomysis abundance indices would be

improved about 3 percent on the
° Project operations reduce freshwater average.

zooplankton in the reach of the San
Joaquin River below the Mokelumne With reduced exports during the summer,
River by introducing Sacramento River incremental effects on tidal flows and
water with low plankton densities into velocities in Delta channels should not
this area. be adverse.

Salts drawn into this reach of the Other Alternatives. Undero

San Joaquin River by pumping tend Alternatives 2-8.5, 4-8.5, and 4-10.3,
to depress freshwater plankton and mean exports from July to October would
increase the abundance of brackish be changed as follows.
water species, especially Eurytemora,
a copepod. Neomysis graze on 2-8.5,
Eurytemora. Year T~pe 4-8.5 4-10.3

° Pumping entrains aquatic inverte- Critical +6.4% +13.9%
brates. (Entrainment losses for Below Normal +1.1% + 5.6%
Neomysis are discussed in the - 2.5%Wet
following section.) Average -1.3% + 0.4%

Under the no-project alternative, the As Table 5-14 shows, the Neomysis
mean combined exports at the Banks and abundance indices would be changed very
Tracy pumping plants and the Chipps little on the average.
Island salinities from July to October
are as follows. For the same reasons as for the

preferred alternative, incremental
Exports Conductivity at effects on tidal flows and velocities in

(Cubi= Island Delta channels should not be adverse.Feet ~hipps
Year Type Per Second)     (mmhos/cm)

Direct Entrainment Impacts on Neomysis.
Critical 4,783 12.8 This section reviews the direct entrain-

ment of Neomysis into Banks Pumping
Below Plant. This entrainment is considered
Normal 7,653 7.6 in the previous section on General

Impacts as one factor affecting Neomysis
Wet 8,469 4.8 abundance.

Average 7,496 7.4 The Department of Fish and Game’s
regression analysis found that water

The calculated Neomysis abundance export diversions are the least
indices range from 1.83 in a critical important of four factors affecting
year to 3.48 in a wet year, and average overall Neomysis abundance. These
2.85, as shown in Table 5-14. factors were listed in the previous
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section. This finding agrees with that      6 billion, of ~hich about 69 percent
of an independent consulting company,         occurs in April, May, and June. The
Ecological Analysts.* Present project        July to October total represents about
diversions entrain Neomysis in the            4.2 percent of overall Neomysis~
southern Delta and the San Joaquin River     abundance in the Delta and Suisun Bay.
at the mouths of Old and Middle rivers.
Other Delta diversions for agricultural,            Preferred Alternative. Estimated
municipal, and industrial use also            average annual entrainment of Neomysis
entrain Neomysis.                                   under the preferred alternative is

5.7 billion to 5.8 billion, about a
The Department of Water Resources has         5 percent reduction from the no-project
estimated historical entrainment of           alternative. The July to October total
Neomysis in the 4 to 17 millimeter size      represents about 3 percent of overall
range for Banks Pumping Plant. These         abundance of Neomysis in the Delta and
estimates are based on monthly export         Suisun Bay.
amounts and Neomysis density. Over the
period 1970 to 1980, estimated entrain-            Other Alternatives. Average annual
ment by the State Water Project ranged       Neomysis entrainment for the two-pump
from about 44 million in 1977 to about        alternative under Corps constraints
i0 billion in 1972, and averaged about       would be similar to that for the
3 billion. These estimates are for the      preferred alternative. Estimates for
9-month period March to November, which      Alternatives 2-8.5, 4-8.5, and 4-10.3
average about 92 percent of annual            are also similar, and the July to
estimates. Entrainment estimates are        October totals represent about 4 percent
generally highest in April, May, and          of overall abundance of Neomysis in the
June.                                                 Delta and Suisun Bay.

For perspective on these entrainment
estimates, the average estimates of          Overview of Direct Impacts
Neomysis entrainment for July to October     of the Delta Complex on Fish
at Banks Pumping Plant were compared to
the average total Neomysis numbers            Direct impacts of the Delta Complex on
corresponding to the abundance indices       fish were estimated for each of the I0
for the same period, as shown in               alternative operational plans. Direct
Table 5-13. This proportion averaged        impacts include fish salvaged at the
about 2.5 percent,                                screens, handling and hauling losses,

predation in Clifton Court Forebay, and
Direct entrainment losses at 1990 export     loss of striped bass eggs and larvae.
levels were estimated by multiplying the     This detailed level of direct impact
average 1970 to 1980 Neomysis densities      assessment was derived for striped bass
by the projected average monthly exports     and chinook salmon. Direct impacts for
from March to November. The entrainment     other species used a less detailed
for July to October was compared to the      approach, because data were limited.
calculated overall average Neomysis
abundance corresponding to the computed      Direct impacts of the Delta Complex
indices, as shown in Table 5-14.                cannot be closely correlated to overall

Bay-Delta fish impacts because of a lack
No-Project Alternative. Estimated      of information on losses that normally

average annual entrainment of Neomysis        occur during all life cycle stages.
in 1990 with the present pumps is about      Direct impacts are only one component of

*Ecological Analysts. 1981. Contra Costa Power Plant Cooling Water Intake
Structures 316(b) Demonstration. Pacific Gas and ~lectric, San Francisco.
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overall assessment. The previous hauling losses based a 4-yearan are on

general impact assessment for overall experiment at the Federal Tracy Fish
fish impacts was made qualitatively and Collecting Facility.
considered direct impacts.

Details of salvage records of the
Direct impacts are considered to begin Skinner Fish Facility are available in a
when State Water Project diversions Department of Fish and Game report, The
entrain fish into Clifton Court Forebay. John E. Skinner Delta Fish Protective
Fish more than about i inch long are Facility, 1968-1980, A Summary of the
subject to screening from the export First Thirteen Years of Operation,
water at the Skinner Fish Facility and October 1981. This report gives the
.are captured, transported, and released estimated number of fish collected in
back to the western Delta, generally the holding tanks (salvaged).
beyond the influence of the project
diversions. Fish too small to be The number of fish salvaged annually at
screened, such as eggs and larvae of the Skinner Fish Facility between 1968
striped bass, and fish not effectively and 1980 has ranged from 2 million to
screened pass into the million, an average ofCalifornia 31.6 with
Aqueduct with the export water. 12.3 million. Records show that 45

species of fish have been identified
Those fish not diverted by the primary during salvage operations, with about
louvers either die passing through the 32 species being recorded in numbers
pumping plants or survive in the greater than i00 for the 13 years.
aqueduct system and reservoirs. A
substantial fishery is supported by the During the 13 years of record, striped
aqueduct and reservoir system and is an bass were the most abundant species from
acknowledged benefit. This fishery is a December through March and again from
combination of stocked fish and fish June through August; they were second or
exported from the Delta. third in abundance during other months.

Threadfin shad are the most abundant
Salvage estimates for screenable fish species in September and October,
are based on 13 years of data at the American shad in November, Delta smelt
Skinner Fish Facility (1968-1980). in May, and white catfish in April. In
Screening efficiencies for striped bass all months, chinook salmon were the
and chinook salmon also include improved fifth or sixth most abundant species.
efficiency for the recent enlargement of Striped bass, chinook salmon, American
the facility. The estimates for un- shad, and white catfish, desirable sport
screenable striped bass and larvae fish in the were salvaged ineggs estuary,
are based on historical density of eggs high numbers. Sturgeon and steelhead
and larvae in Delta channels supplying rainbow trout are also important sport
project exports, fish, but are salvaged in lower

numb e r s.
Estimates for predation on small fish in
Clifton Court Forebay and for handling Average annual numbers of the major game
and hauling losses associated with fish species salvaged through 1980 are:
collecting and transporting salvaged
fish to release sites in the western Striped Bass 7,381,700
Delta are only available for striped American Shad 803,200
bass and salmon. Striped bass losses White Catfish 794,300
from predation, handling, and hauling Chinook Salmon 65,300
are based on general observation, rather Sturgeon (White and Green) 3,000
than on field testing, and probably are Steelhead Rainbow Trout 2,500
underestimated at least part of the
year. Salmon predation losses are based The average annual export during this

on field experiments; handling and s~me period was 1,437,000 acre-feet.
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Velocities and exposure (the abundance Direct Impacts of the Delta Complex
of fish in the water) at the Skinner on Striped Bass, Including
Fish Facility are important factors in Eggs and Larvae
estimating direct impacts. Exposure for
salmon and striped bass is based on the The direct impact on striped bass was
average numbers of bass and salmon estimated in two parts: screenable
counted each month in the holding tanks sized fish, and unscreenable eggs and
at the Skinner Fish Facility for the larvae. Estimates are shown for these
first 13 years of operation, as adjusted two categories individually and by
for the following factors: combined total.

° Actual average monthly pumping The estimates for fish salvage accounted
quantities and estimated screening for the variable efficiency of the
efficiencies for the 13 years, screens in relation to differing exports

and water velocities. The number of
° Projected monthly exports, off-peak screenable striped bass impacted

and on-peak pumping schedules, and directly by the Delta Complex is defined
resulting monthly screening efficien- as the difference in the number of fish
cies for the I0 alternatives at the entering Clifton Court Forebay and the
1990 level of water demand, number released alive back to the

Delta.
Water velocities through the screens at
the Skinner Fish Facility vary widely The direct loss estimates were converted
with off-peak and on-peak pumping rates, to a yearling equivalent to adjust for
but can be adjusted, within limits, by normal mortality rates and provide a
opening or closing gates that control common base for comparison. This
the flow through each bay. When the adjustment accounts for the various
enlarged facility is operational, the levels of maturity of fish exposed to
capability to adjust velocities will be the export system each month. The
greater and the effectiveness of the yearling equivalent was calculated by
facility will be increased. Figure 9, applying a fixed daily mortality rate
which shows how the enlarged fish for the number of days between each
facility will be operated, was used to month of loss and the following March i.
determine monthly off-peak and on-peak (March 1 is the approximate date that
velocities for the direct impact striped bass reach a yearling level of
analysis discussed in the following two maturity in the Delta.) In this way,
sections. Such operation is based on very small fish lost in the summer are
Decision 1485 standards for operation of given the proper weight compared to
the facility, larger, more mature, fish lost in the

winter, which are more likely to reach
For striped bass, minimum velocities yearling size under normal mortality
are desirable. From May 15 through conditions.
October 31, ~hen striped bass are most
abundant, the facility will be operated The direct impact estimates for
to limit water velocities to about one screenable striped bass accounted for a
foot per second. This provides the best i0 percent mortality in Clifton Court
possible screening efficiencies for Forebay due to predation and a
striped bass. During the rest of the 20 percent mortality in handling and
year, the facility ~-ill be operated to hauling.
provide higher velocities and for
screening efficiencies for chinook The Department of Fish and Game has
salmon. Optimum water velocity at the computed the historical annual loss of
screens for salmon is 3.0 to 3.5 feet striped bass eggs and larvae, based on
per second, water export patterns and density of
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Supporting data in Appendix B show the during these months is about 73 percent
calculations for screenable sized of the annual loss.
striped bass under’the no-project and
preferred alternatives. Methodology and Preferred Alternative. Under the
calculations for the other alternatives, preferred alternative, striped bass
done in the same manner, are on file at direct impacts would be reduced. Under
the Central District, Department of Alternative 4-7.3(Corps), the annual
Water Resources. Supporting data and a entrainment of juveniles would be
sample calculation for striped bass eggs 31.8 million and of eggs and larvae
and larvae are also in Appendix B. would be 856 million. The respective

yearling equivalents are 1.298 million
The results of the combined direct and 140,000. The total annual loss of
impact analyses on striped bass, both yearling equivalents is estimated at
screenable and eggs and larvae, under 1.438 million, about a 9 percent
the alternative operational plans are decrease relative to the no-project
presented in Table 5-15 on an average alternative. These loss reductions are
annual basis and in Table 5-16 by year due mainly to decreased exports and
type. For all alternatives, the losses entrainment during the high abundance
are generally greatest in wet years and months of June, July, and August. These
least in critical years when exports are would more than offset effects of
reduced, increased exports and entrainment during

winter, occasional increases in off-peak
Following is a summary of estimated pumping in July, and frequent increases
total direct impacts on striped bass, in October.
including eggs and larvae, for the
alternative operational plans. This Under Alternative 4-10.3(Corps), the
summary is discussed in conjunction with annual entrainment of juveniles is
the average annual trends shown in 31.2 million and of eggs and larvae is
Table 5-15, and is for the 1990 level of 849 million. Respective annual
development, equivalents are 1.278 million and

139,000. The total annual loss of
No-Project Alternative. Striped bass yearling equivalents is 1.417 million, a
eggs and larvae would continue to be 10.7 percent decrease. The monthly
entrained in proportion to their density export pattern under this upper limit of
in exported water and quantities the preferred alternative is somewhat
diverted during the spring and early more favorable for striped bass than it
summer, mainly May and June. Export is under the lower limit.
limitations in those months will
minimize entrainment, but export (and Other Alternatives. Under Alternatives
thus entrainment) is expected to 2-6.4 and 4-6.4, there would be a
increase in May and June, compared to 0.7 percent increase in total yearling
prior years, as water contractor demands equivalent losses compared to the
increase. With the present pumps, the no-project alternative. These slight
estimated annual entrainment of increases are due to increased off-peak
juveniles is 35.7 million and the annual pumping and reduced screening
entrainment of eggs and larvae is 870 efficiencies for juveniles.
million. The respective yearling
equivalents are 1.425 million and The estimated total yearling equivalent
144,000, for a total annual loss of losses for Alternative 2-7.3(Corps) are
1.569 million. The highest entrainment similar to those for the lower limit of
and the highest losses of juveniles the preferred alternative. Losses for
occurs during May through August. The Alternative 2-8.5(Corps) would be about
yearling equivalent loss for juveniles the same as for the upper limit.
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T~lo 5-15

CALCULATED AYERAC[ ANNUAL DIRECT ENTRAI~NT A~D LOSSES* AT TI~ [~LTA C~14PLEX
FOR STRIPED BASS AND CHINOOK SALHON FOR ALTERHATIVE OP~RATIOHAL

(Based on 57-Yem~ WsLer 5uppXy Studissj E~ly 1990e)

Alternative Operational Plan

Striped Bass:

~veni~e~

Relessed ~ive 17.276 17.2~2 17.2~Z 1~.686 I~.~P 1~. 682 1~.4~ 1~. 1~8 15.1~ 14.79~
~as 18.~1~ 18.~9 18.~9 16.12~ 15, 781 16.128 15.776 15. ~05 15. ~0~ 1~.77~

Yea~l~ng Equ~v~ent 1.42P 1.A]6 1.4PP 1.299 1.279 1,298 %278 %287 1.2~ 1.2~9

Eggs a~ La£vae
Ent~ai~ent Loss 8~ 8~ 870 856 850 856 ~9 8P} 85~ 7~
Yea~l~ng E~v~L 0.1~ 0.1~ 0.1~ 0.1~ 0.119 0.1~ 0.1~9 0.1~6 0.1~6 0.125

ToL~ Yea£~ Eq~v~enL 1,569 1.5~ 1.579 1.~ 1,418 1.4~ 1.417 1,42~ 1.420 1.]7~
D~r~e~e~e -- ~.011 +0.010 -0.1~ -0.151 -0,1~1 -0.152 -0.1~6 -O, 1~9 ~.195

EnL~a~enL 0.828 0.828 0.828 0.~ 0.83~ 0.~ 0.83~ 0.8~1 0.851 0.~
Re~eased ~ve 0.081 0,081 O,08Z 0.08~ 0.082 ~ 0,08~ 0,082 0,0~ 0,08~ 0.079

~ss 0.7~7 0.747 0.7~6 0.7~ 0.75Z 0.7~ 0.751 0.767 0.768 0.7~4

Yea£1in9 E~iv~enL 0.~61 0.~60 0.~60 0.~78 0.~ 0.~78 0.~79 0.~7~ 0.~7~ O.~7Z
Diffe~e~e -- ~.001 ~.001 ~.017 ~.019 ~.017 ~.018 ~.01~ ~.01~ ~.011

* Val~s in million fish ~ ~a£~ t~l~ee l~s esL~aLes fo£ p~a~n in Cltf~n
a~ handli~ a~ hauli~.

**~nsL£ain~ by ~blic ~L~e P~O-A ~e~ed~ g. S. ~y ~£ps of ~ineem.

~LCU~T~ DIRECT L~S AT T~ ~LTA
F~ STRI~DBASS ~ CHINOOK ~LH~ BY ~R TY~

(~111on Yelling Equtv~enLa ~ yea~; Early 19~)

5tri~ B~s ~l~k Sal~
Ye~ Ty~ St~y ~* st~y 2- st~x ~* S~y ~* s~y

Wet 1. 861 1,756 1 ¯ 73~ 1. 595 1. 562 O. ~91 O. ~12 O. ~13 O. ~7 O. ~71

~ove ~ 1.7~0 1.6~ 1.602 1.501 1.~]~ 0.~76

Below ~m~ 1.71~ 1.~76 1.~58 1.~5 %570 0,~78 0.~95 0.~9~ 0.~80 0.~7~

~y 1 ¯ ~ 1 ¯ 427 1.4~5 1. 567 1.469 O. ~45 O. ~69 O. ~68 O. ~ O. 366

Critic~ O. 558 O. 555 O. 557 O. ~7 O. 664 O. 270 O. 275 O. 275 O. 267 O. 255
AveE~e 1. 569 1.4~8 1 ¯ 417 1. ~2] 1 ¯ ~74 O. ]61 O. ~78 O. ~79 O. ~74 O. ~72

wSt~y I - Alte~native~ 0~.~, 2~.4, 4~.4

Stay ] - Alte~native8 2-8.5(~vps) ~ 4-10.
~y 4 - ~te~natives 2-8.5 and 4-8.5
Study 5 - Alternative 4-10. ~

(~vps) = Const£~ned by ~blic ~tice 5~0~ ~e~, U. S. AEmy ~ps of ~inee~.
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For Alternatives 2-8.5, 4-8.5 and the no-project and preferred alterna-
4-10.3, estimated total striped bass tives. Methodology and calculations

losses are 1.423 million, 1.420 million, for the other alternatives are on file
and 1.374 million yearling equivalents, at the Central District, Department of
respectively. These are less than for Water Resources.
the no-project alternative, mainly
because the average export patterns Direct impact estimates for chinook

during the high abundance months are salmon accounted for a 75 percent

more favorable. Total losses for mortality in Clifton Court Forebay and

Alternative 4-10.3 would be 12.5 percent a 47 percent mortality in handling and
lower than the no-project alternative, hauling. They do not include density

adjustments for seasonal flow ratios for

Perspective. While direct impacts the Sacramento and San Joaquin rivers,
cannot be correlated directly with which are indicators of displacement of
overall fish impacts, for perspective, juveniles from normal migration routes.

the total yearling loss estimates are These seasonal ratios, shown in
compared to a yearling population, as a Tables 5-7, 5-8, and 5-9, do not change
whole, of about I0 million annually significantly for the alternative
(estimated by the Department of Fish and operational plans.
Game in the early 1970s). The range of
direct loss estimates for all the Results of the direct impact analysis
alternatives represents about 14 to on chinook salmon under the alternative
16 percent of the total population, operational plans at the 1990 level of

development are presented in Table 5-15
on an average annual basis and in

Direct Impacts of the Table 5-16 by year type. For all
Delta Complex on Chinook Salmon alternatives, the total and incremental

losses are least in critical years when
Direct impact estimates for chinook export reductions are greatest.
salmon were calculated in the same way
as for screenable striped bass. The The following su~nary of estimated
estimates for fish salvage accounted for direct impacts on chinook salmon for the

variable efficiency of the screens in alternative operational plans is dis-
relation to differing exports and water cussed in conjunction with the average
velocities. The number of chinook annual trends in Table 5-15. For all
salmon impacted directly by the Delta alternatives, direct impacts relate
Complex is computed as the difference in mainly to salmon of San Joaquin River
the number of fish entering Clifton origin, based on the previously dis-
Court Forebay and the number released cussed tagging studies.
alive back to the Delta.

No-Project Alternative. With the pres-
Direct loss estimates were converted to ent pumps, the estimated annual entrain-

a yearling equivalent for chinook salmon ment of juveniles is 828,000, and the
to adjust for normal mortality rates and estimated annual losses are 361,000
provide base for comparison, yearling equivalents. Most of thesea colD!non

This adjustment accounts for the levels losses would occur between October and

of maturity of fish exposed to the May and are spread fairly evenly among

export system each month. Chinook those months.
salmon lost in April, May, June, and
July (which are smaller than salmon lost Preferred Alternative. Under the
in other months) were converted to preferred alternative, estimated annual

yearlings at a rate of 6 to I. entrainment is 845,000. The annual
losses are estimated at about 379,000

Supporting data in Appendix B show the yearling equivalents, about a 5 percent

calculations for chinook salmon under increase compared to the no-project
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alternative. This increased loss would monthly abundance, but not for the
be due mainly to increased entrainment numerous other factors considered in the
in December, January, and February; this striped bass and chinook salmon
would be partially offset by reduced analyses, such as losses from predation,
entrainment from April through August. fish screen efficiency, and handling and

hauling losses.
Other Alternatives. Alternatives 2-6.4
and 4-6.4 would not significantly change Calculated salvage numbers of other fish
the entrainment and loss estimates from species are shown in Table 5-17. As
those of the no-project alternative, salvage estimates increase, total direct

losses would also increase, since the
For the two-pump option under the Corps salvage process is less than I00 percent
constraints, the annual loss estimates efficient. As salvage estimates
are similar to those for the preferred decrease, total direct losses would also
al ternat ive. decrease.

For Alternatives 2-8.5 and 4-8.5, the No-Project Alternative. Under the
estimated average annual loss is 374,000 no-project alternative, the total
yearlings, a 3.6 percent increase over computed salvage for anadromous fish
the no-project alternative. For other than striped bass and salmon is
Alternative 4-10.3, the annual loss 1,458,700, of ~hich 99 per=ent are
would be 372,000, a 3.0 percent American shad. The total for resident
increase. This alternative is somewhat game fish is 1,419,800, of ~hich about
more favorable for salmon than the 94 percent are white catfish and
preferred alternative because of lower 2.5 percent are channel catfish. The
entrainment in April and June. total for resident nongame fish is

4,598,100, of ~nich about 68 ’percent are
Perspective. The average annual number threadfin shad, 18.5 percent are Delta
of juvenile salmon migrants at the smelt, 2.7 percent are prickly sculpins,
western Delta would range from about and 2.5 percent are yellowfin goby.
20 million to about 50 million, mostly
from the Sacramento River. Based on The 1990-1evel seasonal distribution of
this range, the loss estimates (without the annual salvage estimates for some
the yearling equivalent conversion) at species is shown below:
the Delta Complex represent about 1.5 to
3.7 percent. Data are insufficient to Sep- Jan- May-
assess the salmon resource in the San Species De.__~¢Ap__~r Aug
Joaquin River, but the percentage would
be higher. American shad 49% 7% 44%

Sturgeon (white and
green) 38% 10% 52%

Direct Impacts of the White catfish 23% 14% 63%
Delta Complex on Other Fish Species Channel catfish 29% 19% 52%

Thread fin shad 37% 15% 48%
Direct impact estimates for other Delta smelt 7% 23% 70%
species were based on historical salvage Prickly sculpin 1% 13% 86%
data. There are not sufficient data Yellowfin goby 67% 14% 19%
for the other species to enable detailed
estimates as for striped bass and Preferred Alternative. Under the
chinook salmon. However, for comparison preferred alternative, exports would be
purposes, average annual salvage numbers shifted from the months of high abun-
were estimated by multiplying projected dance to winter months of low abundance,
average monthly exports by historical and the annual salvage estimates would
average monthly salvage densities for be reduced for 22 of the 30 species, not

30 species. Such estimates account for including striped bass or salmon. The
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estimates are not changed for 3 species, cycle from other causes or possible
and they are increased for 5 species, compensatory mechanisms that allow these
excluding the miscellaneous listing, losses to be negated. Also, there are
The total salvage would be reduced by virtually no data available on juvenile
about 7 percent for anadromous fish, populations for these species.
9 percent for resident game fish, and
8 percent for resident nongame fish. Some species, such as sturgeon, Pacific
Species of greatest salvage reduction lamprey, and tule perch, are salvaged
are: rather infrequently, although they are

present in fair numbers in the Delta.
Percent Others, such as starry flounder and

Reduction brown bullhead, are salvaged infre-
quently because the southern Delta is

American shad 6.8 to 7.5 not their preferred habitat. Species
White catfish 8.0 to 9.5 such as American shad, white catfish,
Threadfin shad 9.8 to 10.4 and threadfin shad maintain high
Delta smelt 4.9 to 6.1 populations in the Delta even though ’~

they experience significant annual
Species that are more abundant during entrainment.
winter and for ~hich salvage estimates ~
increase are: Salvage and loss estimates for five ~

species increase with the preferred
Percent alternative. Impact evaluation on these
Increase species was coordinated with the Depart-

ment of Fish and Game, and impacts ~ere
Steelhead rainbow trout 2.6 to 3.9 determined to be minimal on overall
Goldfish 9.5 to 16.2 abundance, as discussed below: I
Yellowfin goby 3.1 to 4.0 a
Inland silverside 4.3 to 6.7 ° Steelhead rainbow trout -- Popular
Pacific lamprey 2.2 to 4.4 sport fish, salvaged infrequently;

loss at Delta Complex is low compared
Other Alternatives. For the 2-6.4 and to magnitude of runs in the Sacramento
4-6.4 alternatives, comments for the River.
no-project alternative apply. For the ~
2-7o3(Corps) and 2-8.5(Corps) ° Yellowfin goby -- Salvaged in moderate
alternatives, the comment for the numbers, high overall abundance,
preferred alternative applies, expanded population since accidental ~

introduction from Japan, and wide
For the 2-8.5 and 4-8.5 alternatives, distribution in the Bay and Delta.
the total salvage estimates decreased ~
about 4 percent for anadromous fish, ° Inland silverside-- Introduced into
5 percent for resident game fish, and Clear Lake and not salvaged until
3 percent for resident nongame fish. 1976; distribution is expanding, and
Salvage estimates were reduced for has become abundant in many areas;
15 species. For Alternative 4-10.3, the increasing in importance as a forage
reductions would be 2 percent, 6 fish.
percent, and 3 percent, respectively. ~
Salvage estimates were reduced for 21 ° Goldfish --Wide fluctuation in annual
species, salvage numbers, introduced species ;

losses probably do not affect overall       ~
Perspective. It is difficult to equate abundance. ~
salvage and loss estimates to impacts on
the population as a whole for any of ° Pacific lamprey -- Salvaged infre-
these species. This is because of quently; losses probably do not affect ¯
normal losses occurring during the life overall abundance.
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Table 5-17

CALCULATED DIRECT AVERAGE ANNUAL SALVAGE OF SCREENABLE SIZE FISH

l. : OTHER THAN STRIPED ,BASS AM) CHINOOK SALHON*
AT THE DELTA COHPLEX FOR ALTERNATTVE ORERATIONAL PLANS

(Based on 57-Year YaLer Supply ~t.udies, Ea~Zy 1990s)

N Alterna’cive Operational Plan
2-7. ~-7o ~      2-8..5        Zl.-lO. ~          2-8.5~

Species 2-~;.~ z~-6.4 (Cozps)** (Corps)** (Corrm)** 4-8.5 ~-10.~

i Anad~omous Fish
American Shad 1,4~6, 500 1, ~7, 500 1,338,500 1,338,000 1,385,400 1,419,800
5teelhead Rainbow T~ou~ 7,G00 7,900 7, 800 7,800 8;000 8,000I G~een Sturgeon 1,300 1,200 1,200 1,200 1,300 1, ~00
~hiLe 5L urgeon 3 ~ 300 2,900 2,900 2 ~ 900 3,100 3,200

SubLotal 1,458,700 1,359,500 1,350,400 1,~9, gO0 1,397,800

Resident Game Fish
~hite Catfish 1,331,300 1,224,200 1,206,700 1,204,700 1,257,300 1,246,600

i Channel CaL fish 34,800 30,500 24,500 24,500 33,700 3 3,500
Black C~appie 24, ~00 23, 100 22,800 22,800 23, 600 23,100
Bluegill 11,000 1 O, 400 9,200 9,200 11,100 11,000
G~een Sunfish 7,300 7, 100 7, 200 7,100 7, 600 7,400

i La~gemo uth Bass 6,200 6,200 6,200 6,200 6,700 5,800
5ta~y Flounder 4, 600 4, 100 4, 000 4, 000 4,000
Bro~ Bullhead 300 300 300 300 300 300

I 5ubtoLal 1,419,800 1,305, ~00 1,280,900 1,278,800 1, ~4, ~00 1,331,600

Resident Nongame Fish
Thread fin Shad 3,119,500 2,812,800 2, 7~4,400 2, 7~3,100 3,060,800 3,116,900
DelLa ~melt 855,100 813,200 803,600 803,000 823,300 781,900
5acc~menLo 5pliLLail 168,600 166,500 166, 300 166,700 159, 000 151,700
Prickly Sculpin 123,300 120,900 119,400 119,300 122,200 111,700
Yellowfin Goby 115,600 119,200 120,000 120,200 112,000 115,300I Longfin Smelt 97, GO0 92,500 91,800 91,800 80,300
Carp 28,800 25, 000 24, 200 24,200 25, 100 =24,400
Inland Silverside 20, 800 21,700 22,1 O0 22,200 21,800 21,500
Hardhead 20, ~00 18,900 18,700 18,700 18, 100 17, 000I Bigscale Logpe~ch 8,400 8,000 7,900 7, gO0 7,100 6,800

.~ Goldfish 7, ~00 8, 100 8, 500 8, 600 8, 600 8,400
Hitch 5,100 4, 700 4, 700 4,700 4,200 4,000

i Tule Perch 4,900 4, 900 4, BOO 4, 800 5,000 4,500
Pacific He~ing 4, 900 4, 700 4,600 4,600 zh 800 4,400
Pacific Lamprey 4, 500 4, 600 4, 700 4, 700 4, 900 4, 700
Golden Shine~ 3, 700 3,400 3,400 3,400 3, 700 3, 300

I Sacramento Blackfish 2, ~q30 2,300 2,300 2,300 2,400 2,300
~ Mosquito fish 1,000 1,000 1,000 1,000 1,000 1,000

Risc el laneous 6,200 6 ~ 400 6,400 6 ~ 400 6,1 O0 6 ~ 100

i 5ubtoLal 4,598,100 4,238,800 4,208,800 4,207,600 4,470,400 4,462,800

~ CalculaLions of annual fish losses changing with salvage, based on daLa f~om "The 3ohn E.Skinne~

i Delta Fish P]:otec~ive FaciliEy, 1968-1980, A Summary of the FirsE Thirteen Years of
~ Department of Fish and Ga~e, Oc~obe~ 1~81. Values are in fish per yea~ and reflecL ~educed impacLs

in many cases.
*~onst~ained by Public Notice 5820A-Amended, U. S. Army Corps of Engineers.
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Impacts Because of the apparent success of theO~

Trac~ Pumping Plant Operations program, future operations with the
existing or additional pumps should not

The U. S. Bureau of Reclamation has aggravate the hyacinth problem at the
expressed concern that increased Tracy Pumping Plant or elsewhere in the
diversions with additional pumps could Delta.
affect operation of its Tracy Pumping
Plant by: Evaluation of the effects of the alter-

natives on energy requirements for the
° Aggravating the water hyacinth Tracy Pumping Plant was based on the

problem. Bureau of Reclamation’s estimate of
° Increasing energy requirements for increased requirements of 1.25 kilowatt-

Central Valley Project pumping due to hours per foot of drawdown.
increased drawdowns.

No-Project Alternative. Energy require-
Water hyacinths have been a major ments for the Tracy Pumping Plant will
nuisance in the southern Delta. They increase as Central Valley Project
hamper boating and clog irrigation exports increase. The incremental
diversions. Many were drawn to the requirements because of drawdown effects
State Water Project and Central Valley of State and Federal exports combined
Project facilities and ultimately to the could also increase slightly.
trash racks for the fish screens at the
Tracy Pumping Plant o A floating boom Preferred Alternative. Because there
with vertical screens around the control would be no significant incremental
gates at Clifton Court Forebay prevents effects on tidal fluctuations at Clifton
the hyacinths from entering the State Court Forebay with increased
works, mid-December to mid-March exports during

high San Joaquin River flows, there
In recent years, the Bureau of Reclama- would be no significant incremental
tion spent about $400,000 annually to effects on energy requirements for the
remove some 22,000 truckloads of Tracy Pumping Plant. (See "Impacts on
hyacinths from the Tracy Pumping Plant Delta Agricultural Uses and Water
trashracks. Levels" in this chapter.)

In 1981 the State initiated a control Other Alternatives. On the average,
and eradication program. Both chemical energy requirements for the Tracy
and biological measures have been used. Pumping Plant should not be signifi-
Expenditures of $150,000 by the cantly changed for the other alterna-
California Department of Boating and tives relative to the no-project
Waterways seems to have cleared up the alternative. As discussed under
problem. After two years of spraying, "Impacts on Delta Agricultural Uses and
mainly with the herbicide 2,4-D, about Water Levels", modifications in the
99 percent of the navigable channels in southern Delta would tend to reduce
the Delta have been cleared of the drawdowns due to State Water Project
aquatic weed. The spraying covered 150 pumping.
acres over the two years, but was
reduced to I00 acres in 1984.

Impacts on Suisun Marsh
The biological measures consist of
planting weevils and moths that feed Department planning includes protective
on the hyacinths. These insects are measures for Suisun Marsh to mitigate
expected to play a significant role project development, including the
in the program when they become additional pumps. With or without the
established, additional pumps, the Department will
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protect Suisun Marsh habitat with Delta Protection for Suisun Marsh, ~nich was
outflow, physical facilities, a described in Chapter 4.
monitoring program, and a management

The most important protective Proposed relaxation of the post-1984program.
facility, the Montezuma Slough Control Decision 1485 standards during
Structure, is scheduled to be opera- deficiency periods is included in the
tional by 1988. This is before initial final environmental report for the marsh
operation of the additional pumps, plan of protection and in the "Suisun

Marsh Preservation Agreement". The
Chapter 4 presented information on proposed relaxation standards, ~nich
Suisun Marsh physical characteristics, would apply about 12 percent of the time
environmental importance, planned (80 months of a 57-year study period),
protection facilities, environmental are designed to provide the quality of
impact report, and the multiagency water necessary to keep the important
"Suisun Marsh Preservation Agreement". waterfowl food plants alive. Criteria
This section discusses future marsh in the Suisun Marsh Preservation Agree-
conditions if protective measures are ment that are different from Decision
not implemented and the effects of 1485 protective standards are being
relaxing standards during critical water considered by the State Water Resources
supply conditions. Protection for the Control Board.
marsh was designed to compensate for
future projects, such as the additional A marsh ~odel was operated to assess the
pumps. Evaluation of this protection impact of the proposed relaxed standards
was shown in the environmental document on alkali bulrush in the marsh. Present
for the plan of protection. Decision 1485 standards are set to

provide 90 percent production and
State Water Project and Central Valley 60 percent germination. The model oper-
Project operation and other upstream use ation indicated that compliance with the
of water have adversely affected Suisun deficiency criteria would reduce produc-
Marsh during dry and critical years, tion and germination below expected
The reduction in outflow caused by Decision 1485 levels in about one-third
upstream use and by export during of the marsh. Model operations showed
October through May has increased that about 9,500 acres, or 17 percent of
channel salinities within the marsh, the marsh, would experience 62 percent
which affects the composition and seed production and 44 percent germina-
productivity of plant communities that tion. An additional 17 percent of the
are important food sources for marsh, or about 9,500 acres, would
waterfowl. Soil salinities in pond receive water with a salinity resulting
areas must remain within certain limits in 23 percent seed production and
or habitat quality will deteriorate. 16 percent germination. While reduced
If no action is taken, the duration of levels of production and germination
salinity intrusion into the marsh would occur in parts of the marsh in
channels will increase as greater deficiency periods, salinities are not
amounts of water are diverted upstream expected to be high enough to result in
and within the Delta. Seed production alkali bulrush tuber mortality.
in the marsh will decrease, and less
food will be available for waterfowl. Operation studies used for impact
Vegetation dependent on brackish water analysis of the additional pumps assumed
will decline and will be replaced by protective facilities for Suisun Marsh
vegetation more typical of saltwater that will provide for any changes in
marshes. The natural productivity of flows attributable to the Thepumps.
the marsh will decline. This no-action Montezuma Slough Control Structure,

alternative was addressed in the scheduled to be completed by 1988, will
Environmental Impact Report and Plan of undergo operational tests and monitoring
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,!
to determine effectiveness. If needed, Table 5-15 presented calculated direct
additional protective facilities may be entrainment and impact losses at the
constructed after 1990. For this Delta Complex for striped bass and
report, it is assumed that testing of chinook salmon. The estimates include
installed facilities and construction of losses due to predation in Clifton Court
new facilities will provide protection Forebay, screen salvage operation,
for the marsh under any future water handling and hauling, and entrainment
resources development, of striped bass eggs and larvae. The

direct loss estimates ~ere converted to
Salinities at Collinsville for the a yearling equivalent, which adjusts for
alternative operational plans are shown normal mortality rate.
in Appendix B. Decision 1485 standards
were met, with minor salinity changes Table 5-17 presented calculated direct
between the operational alternatives, salvage of screenable size fish other

than striped bass and chinook salmon.
The operation studies for this report Data are based on 13 years of salvage
did not assume the proposed relaxation records at the Skinner Fish Facility.
standards. Other operation studies that Sufficient data are not available to
do include the proposed relaxation calculate total direct impact of the
standards are discussed in the February Delta Complex on these fish species.
1984 report on the Plan of Protection
for Suisun Marsh. Table 5-18 summarizes the general

incremental impacts on the major needs
In summary, the additional pumps will for anadromous and resident fish. The
have no significant impact on Suisun impacts are based on monthly average
Marsh, because it is to be protected project operational changes. All
with Delta outflow, physical facilities, changes are considered to be small in
and a monitoring program, relation to total fish needs.

Table 5-19 summarizes the general
Summary. Tables of General and incremental impacts on life stages of

Direct Impacts on Bay-Delta Fish~ striped bass and chinook salmon,
Earl~ 1990 Conditions considering various critical factors:

salinity, outflow and exports, food
This summary of impacts on fish presents supply, entrainment, and migration.
information on general impacts for each
alternative operational plan compared Table 5-20 summarizes the general
to the no-project alternative. These incremental impacts on 32 species of
impacts represent incremental qualita- fish. These impacts consider the needs
tive assessments for the early 1990s. identified in Table 5-18; however, the
Direct impacts are quantified total and ratings for many species are ~eighted
incremental impacts for alternative toward the impacts that are quantified
operational plans, including the in Table 5-17, because entrainment was
no-project alternative. This summary is assumed to be one of the most important
based on information and data in factors for many resident fish.
previous sections of this chapter.
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T~le 5-18

SU~IARY 0F GENERAL INCRE)!ENTAL IHPACTS ~ FISH ~DS

(E~ly 199~)

Needs or ~o~us ~d Res*dent Flsh 2~.~ ~ 4~.4 P~ere~ed* ~d ~10.)

Salinity g~ienL ~eq~emenbs fo~ mig~aLo~y fish. ~ ~a~e ~ ~a~e ~ ~a~e

Loss f~ waEe~ diversions fo~:
Sb£i~d boss ~favo~ le Favo~ le F~o~ le
Chinook salm~ ~ cha~e ~favo~le ~favo~le

~ s~cies ~ ~a~e favo~ favo~le

fo~ chin fo~ fish ~ change Insufficient .Insuffi~ienE
~fomat ~n ~fo~at ~n

Low ~a~e~ vel~iEies ~o p~o~e go~ benthic inve~be- ~ change ~ change ~ eha~e
b~ate ~pula~ns (im~Eanb to ~E~m-fe~i~ fish).

~equa~e levels of dissolv~ oxygen in ~l~a channels ~ cha~e ~ change ~ cha~e

P~ision of f~esh ~Ee~ flo~ fo~ mig~a~y fish a~ ~ ~a~e ~ ~a~e ~ cha~e
main~ena~e of nursery a~eas, incl~i~ net
flow of "~me sb~e~" wabe~.

Wa~e~ ~a~n const~ainbs ~ limit dive£sions
closure of ~ita C~o~ ~annel to minimi~
~l~a movemen~.

Effective p~o~ec~ ~ab~ns shifbi~ diversions ~ ~ ~a~e Favo~le Favo~le
winte~ pe~i~s of Io~ fish ~u~ce, a~ away f~
summe~ ~n~hs of highe~ ~da~e.

~te: Imp~bs bas~ ~ monthly ave~e p~ojec~ operational cha~es. All cha~es a~e c~side~ed to be ~all in
~elaEion ~ ~ot~ fish ~s. ~ ~a~e ~ep~e~nEs no significan~ ~a~e.

P~fe~ed = 4-7. )( Co~ps) ~o 4-10.5(Co~ps); c~st~ain~ by P~lic ~ice 582~-~e~, U. S. Amy Co~ps of
Engineers.
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Table 5-19
1

SU~dARY OF G~N~R~L [~JALITATIVE IHCREHENTAL IHPACTS
ON CRITICAL FACTORS ~T ~FECT 5TRI~D ~55 ~O CHINOOK S~H~ LIFE STA~5

(Bas~ on 57-Ye~ ~aLe~ ~ppZy 5L~, E~ly 19~) I
~emental I~s

~iLie~ 2~.~ 2-8.~

~ Life SLoe f~to~ L~aLion~ ~ths ~6.4 P~efe~ed 4-B.5 ~10.~

SL~ip~ 5pa~i~ (Egg 5aliniLies, WD Ap~ay 0 0 0 0
Bass Viability) Critical

Year

Yo~g of ~d~ce~ D~
Yea~ bas~ on

out flo~
a~ exports

Larvae Food Supply D Ap~-~n 0
(~i zoo-
pl~on)

Juveniles Food Supply D~ Ma~-~v 0 +1 +1 +1

Juveniles ~b~ainmenE
Loss 1

Eggs ~d En~ainmen~ ~ Ap~-Aug 0 +1 +1 +1
Larvae Loss

I
Chinook     ~ult Migration LSJ~ Aug-~v 0 0 -1 -1
Salmon (Reverse

~1o~)

3uveniles Migration SR, S~ ~t-~n 0 0 0 0
(Flow ratios)

Juveniles ~t~ainment
Loss 1

~ Legend: 0 = 8a~ co~ition (No-p~oject) -2 = Signific~t unfavorable effect 1
+I = Sm~l favo~le effect
-I = ~l unfavo£able effect                                                                                   ’

P~efe~ed = 4-7.~(~ps) to 4-10.~(~ps) y constrained by ~blic ~tice 582~ended, U. S. A~my ~ps of
Engineers.

~ Location:
WD - Western ~iLa ~ - Suisun Bay ~ - ~lLa ~mplex

D - ~iLa LSO - Lo~ San ~aquin Rive~
SR - Sac~ento Rive~ S~ - San ~aquin Rive~ at Old Rive~

at ~lLa C~oss
~nel

I
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Operational Impacts,
Late-1990 ConditionsTable 5-20

l SLI~ARY QF G~I~RPJ. INCREHENTAL IHPACT$ ON The evaluation of operational impacts
FISH SALVAgeD AT DELTA C0~=LEX was extended to cover higher project

(Early l~0s)
demands during the late 1990s. This
evaluation of potential impacts from

Incremental I~acts ~o~pervd operation of existing and additional~o 0-6.4, No-Project, for Each
~Ite~native 0perat~onal Plan pumps under maximum export conditions

(Corps)* expected for this period includes
gradually increasing projectz-8.5,4-I0. ~ 2-8.5, demands2-6.4, 2-7.3, 4-8.5, ¯

Species 4-6.____4 4-7.___~ ~-I0.~ The evaluation used the median year
power operation studies described in the

i Channel cat fish 0 +I 0
Mosquito fish 0 0 0 introduction to this chapter and in
Inland silverside 0 0 0 Appendix B. These studies operate under
Striped bass -I +I +1 normal and above normal water supply
Bluegill 0 +1 0

conditions, allowing exports under these
Green sunfish 0 +1 -1 study assumptions to meet full contrac-
Sacr~en~o aplittail 0 +1 +1 tor entitlement requests    Under varying
Ha~dhead 0 +1 +1 "
Golden shiner O 0 0 hydrologic conditions, these export
Goldfish 0 0 0 levels at full request are expected to
Ca~p o +I +I occur 25 to 30 percent of the time.

Bro~ bullhead O o o Such an analysis produces the greatest
~hite catfish 0 +I +I impacts for both the no-project alterna-
Pacific lamprey 0 0 0 Live and the preferred alternative
~nite sturgeon 0 +1 0 "
Green sturgeon 0 +1 0

.
The studies were completed for

Threndfin shad 0 +I +I alternative operational plans 0-6.4,American shad 0 +1 +1
Chinook salmon 0 -Z -2 2--6.4, 4--6.4, 2-7.3(Corps), and
Steelhesd 0 0 0 4-7.3(Corps). No Delta transfer
Delta smelt 0 +1 +I improvements were assumed    State WaterLong Fin smelt 0 +1 +1 "

Project planning envisions Delta
Hitch 0 +I +I transfer improvements in about i0 to"
Sacramento blackfish 0 +1 +1I Black crappie 0 +I +1 15 years; the timing for such a facility
Largemou~h bass 0 o o has not yet been determined. The
Bigscale lo~ perch 0 +~ +~ late-1990s evaluation covers future
Tule perch 0 0 0

operations with five alternative opera-i Yellowfin goby 0 0 0 tional plans. Conditions beyond the
Prickly sculpin 0 +I +I year 2000 are discussed in conjunction
Paci f~ herring 0 +1 +1
Starry flounder 0 +1 +1 with potential Delta improvements and

l! added project storage capabilities in
O = No change. Available information is sufficient to Chapter 6, "General Impacts of

determine no impact.
+~ = Small favorable effect Additional Pumps with Potential Related
-1 = Small unfavorable effect Projects". If State Water Project
-2 =Significant L~favorable effect development is sooner than year 2000,

]his summary is based on (I) information in this report, then the cumulative impact discussion in
(2) Department of Fish and Game experience, and Chapter 6 would apply to an earlieri (~) quantitative calculations ~ fis~ salvage, date In is delayedcase development

¯Constrained by Public Notice 5820-A ~mended, U. 5. Army !
beyond 2000, operations with the

Corps of Engineers. ~ no-project and the preferred alternative
to meet post-2000 demands are also
discussed in Chapter 6.

I
133

�  05428
C-105428



I
The preferred mitigation for the ~ate If~e~ P~o~ec~ F-xpe~s
additional pumps considers future demand ~ I~IX]O ~-feet
increases by coupling mitigation to ~*      ~-6.___.~ 2/’~--~.4 2-7.3, ~-7.~(~r~)
future export operations. Use of Banks
Pumping Plant with the additional pumps Early 1990s

to meet increasing demands will increase Hinte~ 1,369 1,390 1,475
Summer 929 920 866fish losses and require increasing Fall ~79 9.58 918

mitigation. Also, added mitigation will
be investigated in future environmental Annual     7,277     3,268 7,259
documents for operations without the
Corps of Engineers operating restric- Late 1990s
tions or with the construction of an Hinter 1,775

improved Delta transfer system. Summer 951 940 927

For this late-1990s impact evaluation, Annual 7,421 3,448 7,448
outages were investigated in greater
detail. Operations during normal and
above normal water supply years will * Hinter = Deeemb~r~4areh
require continuous operation of the Summer = Apri]-3uly
existing units for longer durations than Fat! = Augusl~-Novembe~

during drier years. Also, future ** 10 percent outage f~eto~

increases in demands will increase ~he
need for pump reliability. Under these
conditions, impacts to project opera- The annual exports differ because of
tions from elimination of outages are outages and storage changes. Winter
likely. To estimate such effects, a exports increase with export capability,
i0 percent outage factor was applied to being greatest for alternativ~es 2-7.3
the existing plant. This factor is (Corps) and 4-7.3(Corps). Summer and
higher than historical forced outage fall exports decrease with export capa-
estimates and tends to increase the bility, and are least for the same two
incremental impacts of the additional alternatives.
pumps.

The operational impacts evaluated for Delta Outflow Changes
the late 1990s focused on: (i) monthly
and annual export and outflow changes, Table 5-21 summarizes seasonal and

(2) water level drawdowns, and annual export and outflow changes during
(3) direct fish impacts at the Delta the 1990s for above normal year
Complex. These parameters are key to conditions. The exports are combined
determining trends of changes caused by total exports for the Banks and Tracy
the continuing operation of existing or pumping plants. Outflows and exports
additional pumps to meet increasing from May to June are considered an
demands, important factor for striped bass

young-of-year abundance. Outflow
volumes from February through April are

Seasonal and Annual Exports a factor being studied in connection

at Banks Pu~..ping Pl~nt with the biological resources of San
Francisco Bay.

The following tabulation summarizes the
seasonal and annual exports at the °Banks The late-1990s changes under the
Pumping Plant from the power operation preferred alternative, relative to the

studies, no-project alternative, are:
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Total Plant. The higher drawdown figures were
Period Outflow Exports for the peak diversion rates on

Sundays.
Febr uary-
April -3.7% -- Monthly export rates from the power

studies were reviewed to assess changes
May-July -0.4% -4.8% in the peak drawdowns during the 1990s.

The results are shown below for the five
Annual -1.8% +3.6% alternatives evaluated with the power

studies. Values shown are peak
Impacts on the bay’s biological drawdowns, in feet; the top values are
resources associated with such outflow for the early 1990s and the lower values
changes are unknown. The changes in are for the late 1990s.
outflows and exports from May to July
appear to be slightly favorable for AZtez~atlve ~.K Nay 3on 3u! ~ Sep
striped bass young-of-year abundance.

0-6.4 1 ~2 0.8 0.7 1 .O 1 .O 0.9
1.2 0.8 0.8 1.1 1.0 1.0

Water Levels Near                                    2-6.4 1.3 0.8 0.7 1.0 1.0 0.9
Clifton Court Forebay 1.4 0.9 0.8 1.1 1.1 1.1

Table 5-6 showed representative 4-6.4 1.5 0.8 0.7 1.0 1.0 0.9
1990-1evel effects on high-high tides 1.6 0.9 0.8 1.2 1.2 1.2
near Clifton Court Forebay during the
irrigation season. These were total 2-7.3 1.3 0.8 0.7 0.9 0.9 0.9

drawdown amounts for the seven
(Corps) 1.3 0.9 0.8 1.1 0.9 1.0

alternative operational plans, including 4-7.3 1.5 0.8 0.7 0.9 0.9 0.9
effects attributable to Tracy Pumping (Corps) 1.3 0.9 0.8 1.1 0.9 1.0

Table 2-21

ESTIMATED STATE WATER PRO3ECT Ate) CENTRAL VALLEY PRO3ECT
EXPOI~T AND OUTFLO~ CHANr’~’S PRE-2000, ABOVE NORNAL YEAR TYPE

(Volumes in 1,000 acre-feeL)

Feb -April May-3~ly Annual
Total Total Total Total     Total

Period            Alternatives OutFlows Exports OutFlows Exports OutFlows

Early 1990s*    0-6.4, 2-6.4, 4-6.4 5,810 1,200 2,350 6,3~0 11,410

2-7.5(Corps), 4-7.3(Corps) 5, 750 1,160 2, 330 6, 330 11,360

Late 1990s~*    0-6.4 5,870 1,260 2,320 6,4~0 11,390

2-6.4, 4-6.4 5,760 1,260 2,320 6,680 11,260

2-7.5(Corps), 4-7.3(Corps) 5,650 1,200 2,310 6,660 11,190

* V~lues For 1990s [rom water studies For above normalearly aver~ supply years. Outages
were not inclu4ed For alternative 0-6.4.

**Values For late 1990s are From ~ower operation studies under me4ian w~ter supply conditions. ~
10 percent outage is include4 ~o~ alternative 0-6~4. Vslues Cot slternatives 2-6.4 and 4-6.4
include adjustments For outages.
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These changes in peak drawdowns reflect Direct Fish Impacts
changes over time for both monthly
export rates and for off-peak/on-peak The late-1990s direct fish impact
pumping schedules at Banks Pumping assessments ere calculated similarly
Plant. The greatest change over time to previous assessments in this chapter.
between the early and late 1990s is an Table 5-22 shows the early-1990s average
increase of 0.3 foot for alternative annual estimates and the late-1990s
4-6.4 in September. The greatest change estimates for six species. Of these,
with the preferred alternative, relative striped bass, chinook salmon, American
to the no-project alternative, is an shad, and ~hite catfish are desirable
increase of 0.i foot in April. This is sports fish that have been salvaged
due to increased off-peak pumping. The frequently at the Skinner Fish Facility.
late-1990s impact is no greater than Threadfin shad are a nongame fish that
that in the early-1990s analysis, and is have been salvaged in high numbers.
considered insignificant for the same Delta smelt have also been salvaged
reasons, frequently.

Table 5-22

ESTINATED DIRECT LOSSES
AT THE DELTA C~IFIEX F~R SELECTED FISH SPECIES, EARLY AND LATE

(Ys.].uee in million /~i~h per year)

Speciee~l/
Chinook ~erican k~ite Th~eadfin Delta

Level Alternative Striped Baas Salmon Shad Cat fiah Shad Smelt

Early 1990s2-/ 0-6.4 1.569 O. 361 1.447 1.331 3. 120 0.855

2-6.4 1. 580 0.360 1.447 1. 331

4--6.4 I. 579 O. 360 1.447 1. 331 3. 120      O. 833

2-7.5(Corps) 1. 459 O. 378 1. ~47 1. 224 2.813 O. 813

4-7.3(Corps) 1.4~8 O. 578 1. 547 1. 224 2.81

Late 1990s..~.~/ 0-6.4* 1.931 0.358 1.708 1.670 3.880 1.034

2-6.4** 2.079 O. ;573 1. 781 1. 723 4.054 1 ¯ 065

4-6.4** 2.080 O. 375 1. 781 1. 725 4. 054 1. 065

2-7.5(Corps) 1. 890 O. 402 1. 528 1.487 3.269 O. 981

4-7.3(Corps) 1. 878 O. 402 1. 528 1.487 5, 269 O. 981

1_/ Values for striped bass are yearling equivalents, including eggs and larvae. Values for
chinook salmon are yearling equivalents. Values for other species are salvage estimates;
iosses increase or decrease with saIvage estimates.

~/ Vaiues for 1990 are average annuaI, based on 57-year water supply studies. Outages were not
inciuded for alternative 0-6.4

~/ Values for pre-2000 are based on power operation studies of the California Aqueduct ruder
median water suppiy conditions. *A 10 percent outage is incIuded for aiternative 0-6.4.
¯ *Vaiues for alternatives 2-6.4 and 4-6.4 include adjustments for outages.
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The late-1990s estimates are generally the firm yield analysis described in
higher than early-1990s estimates due Chapter 3 (Economic Analysis), i.e. the
primarily to demand increase, ~hich will economic activity supported by the State
occur without the additional pumps. Water Project is directly proportional
This is because annual exports under to firm yield.
above normal conditions will be about
the same with or without the added
pumps. With the preferred alternative, Evaluation of
monthly export changes will occur so Socioeconomic Impacts
that there is less export during sunnier
(see Table 5-21). of alter- The firm of theComparison varying yields opera-
natives at the late-1990s level shows tional alternative plans range from
similar trends, but the estimate for 57,000 to 188,000 acre-feet and were
chinook salmon under alternative 0-6.4 allocated to the affected service areas
is depressed because of the assumed in proportion to each area’s overall
outages during the winter months when maximum entitlement. A further alloca-
salmon are abundant. Estimated chinook tion was made for the type of use.
salmon losses increase by 4 percent Resulting allocations of the firm yield
under alternatives 2-6.4 and 4-6.4 developed from the alternatives are:
compared to the no-project alternative
and by 12 under the preferred % of Allocation bypercent
alternative and alternative Firm Ose (in Percent)
2-7.3(Corps). For species other than Service Area Yield M&I* Agriculture
chinook salmon, estimated losses
decrease under the preferred alternative North Bay 2 i00 0
because of the more favorable export South Bay 4 I00 0
pattern. As for the early 1990s, there Central Coastal 2 I00 0
is a significant direct impact on San Joaquin      32 I0 90
chinook salmon. So. California 60 i00 0

*Municipal and Industrial
Impacts on

State Water Project Ground water yields of the alternatives
Service Areas range from 9,000 to 43,000 acre-feet

and were allocated 70 percent to
Incremental socioeconomic, growth- Southern California and 30 percent to
inducing, and environmental impacts in the San Joaquin service area. The other
the State Water Project service areas service areas were assumed not to
were evaluated for the alternatives that receive significant supplies from the
would increase project yield. This ground water programs.
yield includes State Water Project firm
yield and potential additional yield For the municipal and industrial firm
from enhanced operations of ground water yield component, direct income impacts
basins in Southern California. In this were estimated by using the Department’s
section, procedures involved in the input/output model. This model
evaluation are first described briefly, describes the relationship between
with results following in summary form. industries in the State’s economy and

describes in detail the ingredients, includingAppendix D more water, necessary
assumptions and methodology used to for the products of those industries.
evaluate service area impacts. Because some industries are relatively

large water users (and therefore water
The rationale for the service area dependent) while others are not, the
impact analysis is similar to that for model automatically provides an
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indication of that portion of the Assuming that all existing and planned
economy that is directly responsive to State Water Project facilities serve all
additional water supplies, the service areas collectively, then it

could also be assumed that all of the
The income impacts include economic individual project facilities contribute
profit to the firm owners; employee equally to reducing deficits in other
compensation; and allowances for net water supplies in the service areas.
interest, indirect business taxes, and For Southern California, an average of
capital consumption allowances. The 33 percent of State Water Project
agricultural direct income resulting deliveries between 1990 and 2035 will be
from the firm yield deliveries includes needed to replace water diverted to the
economic profit accruing to landowners, Central Arizona Project. Therefore, it
returns to management, and returns to was assumed that 33 percent of the
labor (wages). For the ground water impact associated with the water supply
yield amounts (municipal, industrial, from the additional pumps would be a
and agricultural), the income values continuation of current conditions.
were adjusted to account for the extra
costs of storing and recovering the Socioeconomic impacts in the San Joaquin
water from ground water basins, service area were adjusted to account

for replacement of State Water Project
Municipal and industrial employment surplus agricultural supplies. From
impacts were estimated from relation- 1973 to 1980, substantial amounts of
ships of employment and income, agricultural surplus water have been
Agricultural employment impacts were delivered to the San Joaquin service
estimated from area irrigated and crop area, averaging about 407,700 acre-feet
labor requirements, per year, excluding the drought year of

1977. Future State Water Project
Direct economic (income and employment) agricultural entitlement deliveries of
impacts will cause repercussions on about 1,244,400 acre-feet per year will
local and State economics. Indirect and displace these surplus deliveries, ~hich
induced income and employment impacts are about 33 percent of projected
were also estimated with the agricultural entitlements. Thus,
input/output model. 33 percent of future entitlement

deliveries will 5e
Population impacts were derived from the replacing these past agricultural
employment impacts, and then used to surplus deliveries. Municipal and
assess land use, including housing and industrial deliveries to this service
environmental changes, area will not be affected by this

surplus replacement.
Socioeconomic impacts in the Southern
California service area were adjusted to
account for the loss of Colorado River Evaluation of
supplies. Metropolitan Water District’s Growth-Inducing Impacts
entitlements to Colorado River water
will be reduced from 1,200,000 to According to California Environmental
550,000 acre-feet in tile late 1980s as a Quality Act definitions, a growth-
result of a 1964 Supreme Court decision, inducing action is one that "could
In addition, the Court awarded certain foster economic or population growth,
water rights to Indian tribes in the either directly or indirectly, in the
lower Colorado River area, which by the surrounding environment. Included in
late 1980s could reduce Metropolitan this are projects which would remove
Water District’s entitlement to 450,000 obstacles to population growth ... (and)
acre-feet~ and possibly to only 400,000 which may encourage and facilitate other
acre-feet, activities that could significantly
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I affect the either the service Because the Stateenvironment, areas.
individually or cumulatively." Water Project has been in operation for

several years, the analysis compares the

I Water supplies are planned to meet the estimated population impact of the~
needs of people, industry, and farms facility (or the State Water Project)
with projected economic and population with the forecasted population increase

I growth, in the service area from 1985 to 2020.

A water supply, by itself, is not Population impacts were derived from the
considered to cause growth; however it effect of the State Water Project on

I is possible that the lack of water income and employment in the service
(if severe enough) can hinder economic areas. In effect, the extent to which
growth and subsequent population growth, additional water will contribute to

I In light of Department projections of growth in an area depends on the
impending water shortages in the State industrial mix. By applying employment/
Water Project service areas (1990 and population relationships, it is possible
beyond), it is necessary to evaluate the to derive the population associated with
growth-inducing impacts of proposed additional water.
project development. This evaluation is
required for individual proposed facili-

I ties, as well as for the cumulative Summary of Socioeconomi¢ and
effect of the State Water Project as a Growth-Inducing Impacts
complete water importation system.

I Table 5-23 shows the average annual
The growth-inducing nature of a project socioeconomic impacts in all five
is evaluated by comparing the population service areas for two alternative

i impact of the proposed facility (or operational plans: preferred and
State Water Project as a whole) in the 4-10.3. Values shown are for income,
service areas with forecasted total employment, population, and housing
population in the counties encompassing units.

!
Table 5-2~

SLJI, t~RY OF" IN~RENENTAL. $OI~IOECONONTC ~HPACT5 ~ A~[T~L P~ ~ ~O~CT ~YZ~

Inc~ ~lo~n~ ~pulaLlon ~uslng
(Million 1982 ~lla~s) (1~ ~bs) (1~ People) (1~)

Direct          ~ Induced        DlrecL         md Induced
~rvtce Area    Pre[err~* ~10.~ Prererr~* ~10.~ Prererr~ ~10.~ Preferred* ~10.} Pre[erred* ~10.~ Preferre# ~10.~

~. C~ifornia 2~ 747 79~ 2,5~1 6.~ 20.2 ~7.6 120.6 66.2 212.~ 28.6 94.~

~rEh ~y 7 20 28 ~ 0.1 0.~ 1.1 ].] 0.1 0.~ 0.1 0.2

Central ~ast~ 5 16 21 6~ 0.2 0.7 1.~ ~.~ 0.7 2.1 0.~ 0.~

Tot~ ~th
Replac~ent 282 89~ %8 ~,0~8 7.9 25.~ ~6.1 1~9 67.9 217.~ 2~.4 96.6

~3 ustmente

¯Pre~err~ upper l~it oF ~-lO.~(Corpe); c~stratn~ by P~ltc ~ttce 582~e~, U. S. A~y Corps o~ E~ineers.

i 139

 --105434
C-105434



The total estimated income impact, as a alternative and about 0.8 percent for m
percent of the projected 1990 level for the 4-10.3 alternative.
California ($565.8 billion) is about
0.2 percent for the preferred alterna- Table 5-24 summarizes growth-inducing I
tive and about 0.5 percent for impacts of the additional pumps on the
Alternative 4-10.3. five service areas for the preferred and

4-10.3 alternatives. The table also          ~
The total estimated employment impact, compares this growth-inducing impact
as a percent of the projected 1990 with the projected total increase in
level for California of about 13 million population from 1985 to 2020 in the
employees, is about 0.4 percent for the counties encompassing the service areas. J
preferred alternative and about i.I per- The annual impact of the preferred
cent for the 4-10.3 alternative, alternative would represent about

0.9 percent and the 4-10.3 alternative        m
The total estimated population impact, about 2.9 percent of the total popula-
as a percent of the projected 1990 level tion increase in the service areas
for California of about 26.5 million, between 1985 and 2020. ~
is about 0.3 percent for the preferred

Table P-2~ !

GROWTH-INDUCING IMPACTS IN STATE WATER PRO3ECT SERVICE AREAS
FOR PREFERRED* AND ~-10.5 ALTERNATIVES                                                 m

m

Annual Banks Pumping
1~o3ected Service /i~ea Benks Pumping PlanL a= ~

~ PopuZaL~on** PZanL Impacts oF ToLal
- (thousands) (thousands)

Service A~ea 1985         2020 Increase Prefe~d a,-10. ] P~el’e~ed 4-10.

SouLhern California 14,570.5 20,603.4 6,032.9 66.2*** 212.3**-~ 1.1 3.5
San Joaquin 535. 0 851.8 316.8 O. 5 I. 5 O. 2 O. 5
Central Coastal 496.0 671.2 175.2 0.7 2.1 0.4 1.2
South Bay 2,526.7 3,243.1 716.4 O. 4 1.1 O. 1 O. 2
North Bay 396.3 723.2 326.9 0.1 0.4 0.0 0.1

TOTAL                       18,524.5      26,092.7      7,568.2           67.9      217.4           0.9      2.9           m

Preferred upper limit of 4-10.3(Corps); constrained by Public Notice 5820A-Amended, U. 5. Army Corps
of Engineers.

** For the counties encompassing the service areas, m
**~Net impact after allowing for replacement of M~tropolitan Water District Colorado River entitlement

being diverted h3 the Central Arizona Project in the late 1980s.

I
I
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Environmental and percolate through the root zone to leachImpacts
Mitigation Measures away accumulated salts. Thus, there
for Service Area Impacts would also be corresponding increases in

the volume of subsurface drainage water
Potential environmental effects were that is too saline for reuse for
considered for each service area and are conventional irrigation and requires
discussed below, disposal.

Because adverse air quality is an Evaporation ponds are a commonly used
existing rather than potential problem, method for disposal of saline drainage

growth within the State Water water. To the small extent that addi-any
Project service areas could possibly tional or larger evaporation ponds would
impair air quality or make it more be required with the additional pumps,
difficult for State and Federal air there could be associated impacts. The
standards to be met. Most regions will general impacts of evaporation ponds
probably show slight increases of are:
particulates, sulphur dioxide, and
oxides of nitrogen. However, more ° Other land uses are precluded.
stringent automobile emission standards
will reduce present levels of oxidants ° Initial wildlife habitat values
and carbon monoxide emissions. The more diminish as salinities increase beyond
stringent standards would tend to offset the tolerance of most plants.
the effects of growth attributable to
the additional pumps. Considering the ° Accumulated salts must eventually be
growth impacts in relationship to transported to a permanent disposal
projected emissions in each service site.
area, the overall air quality effects of
the project would be minimal. The public benefits from use of chemi-

cals in agriculture to control pests and
Hydrologic conditions and water quality diseases and to increase productivity.
should be improved somewhat in the However, pesticide use can affect the
Southern California, South Bay, and ecosystem and people exposed to the
Central Coastal areas. In the San chemicals. The pesticide registration
Joaquin service area, salt management process of the Environmental Protection
problems may be somewhat aggravated Agency, in conjunction with the Depart-
because of increased deliveries in years ment of Food and Agriculture, is
of agricultural water deficiencies, designed to protect the applicator,
San drainage and salt surrounding the soil andJoaquin Valley farms, water,
management studies were discussed in and the consumer.
Chapter 4, "San Joaquin Valley".

The amount of applied irrigation water
Based on the operation studies, average is a major factor affecting use of
annual agricultural deliveries would be pesticides. Thus, the impacts of the
increased by 1.7 percent with additional additional pumps on pesticide use could
pumps operated under the Corps be proportional to the increase in
constraints and by 3.8 percent under average annual agricultural deliveries,
alternative 4-10.3. These increased as given in the discussion of salt
deliveries would offset ground water management. Further information on
pumping. However, there would be pesticide use and associated problems is
increases in the volume of dissolved presented in Appendix Do
salts carried in the applied irrigation
water. About 24 percent of applied In view of regulations on pesticides and
irrigation water must be allowed to the small area involved, potential

i4I
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pesticide problems associated with accurately at this time. Specific
increased dry year deliveries with the decisions on expansion generally are
additional pumps are considered made by the farm operators and the
minimal, various districts, based mainly on

engineering, economic, and financial
Urbanization and agricultural expansion considerations. Thus, it is difficult
would be stimulated somewhat by the to correlate the potential conflicts of
project, resulting in further loss of such expansion with the recovery plans
wildlife habitat. Also, wildlife could for the blunt-nosed leopard lizard and
be affected by increased recreational the San Joaquin kit fox, described in
use associated with growth induced by Chapter 4, under "San Joaquin Valley
the project. Service Area". The specific priority

habitat areas should be considered in
Rare and endangered species in the serv- any specific plan for expansion.
ice areas that could be affected are:

Service area impacts for this project
South Bay - would be secondary. The extent, type,

Alameda striped racer (snake) or manner of development that may be
caused by this project are beyond the

San Joaquin - control of the Department of Water
San Joaquin kit fox Resources. Potential impacts discussed
San Joaquin antelope squirrel in this section could be significant,
Blunt-nosed leopard lizard depending mainly upon where development
Giant kangaroo rat occurs. To the extent that they are
Bald eagle significant, they should be mitigated by

local agencies or other interested
Central Coastal - entities implementing measures such as:

Morro Bay kangaroo rat
° Acquiring land for habitat

In the San Joaquin service area, impacts protection.
to rare and endangered wildlife would be
minimal in the districts that have             ° Developing environmental plans for
already been extensively cultivated. In local management.
the remaining districts, increasing
water supplies could allow existing ° Implementing water management plans.
habitat to be converted to cropland,
potentially affecting the rare and Funding environmental studies to advance
endangered species. These impacts could knowledge of environmental needs will be
be significant in such districts as important. Also the Department is
Belridge, Berrenda Mesa, Lost Hills, and advancing water management planning to
Cawelo, because these districts have the help reduce entitlement buildup
greatest potential for bringing new schedules and thereby reduce service
lands under cultivation. The potential area impacts.
cultivation would be 4,500 acres for the
preferred alternative and 13,200 acres General plans prepared by local govern-
for the 4-10.3 alternative. This repre- mental agencies in the urban service
sents about I to 2 percent of the irri- areas identify areas suitable for
gated acreage within the service area. further development, as well as those to

be reserved for open space. Local
The extent and specific location of planning agencies have responsibilities
potential agricultural expansion in for evaluating each proposed development
these districts cannot be predicted to ensure compliance with these plans.
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Relationship of the Proposed energy
O The Department’s long-range

Action to Land Use Plans program. (As described in Chapter i,
"State Water Project Power

Operation of the Delta complex with Operations", total project energy

additional pumps under Corps constraints requirements for year 2000 are
would not conflict with any known land projected at 10.86 billion
use plans in the five Delta counties of kilowatt-hours.)
Solano, Sacramento, San Joaquin, o
Alameda, and Contra Costa, nor with the Gradually increasing State Water
Delta Master Recreation Plan. The Project demands.
additional would be installed inpumps
the existing plant building in space ° Operation studies and economic
provided during original construction, analyses (see Chapter 3, "Physical and
No new building, enlargement, or modifi- Operational Comparison of Alternative
cation of Clifton Court Forebay would be Operational Plans" and "Economic
needed. Banks Pumping Plant has been in Analysis").
operation since 1967, and land use plans
formulated since that time have taken To the extent that water deliveries are
into account the existing facilities, increased with the additional pumps,
water deliveries, and water supply State Water Project energy requirements
contracts, will also increase. However,

inefficient, wasteful, or unnecessary
Operating the Delta complex with the energy consumption will be avoided by
additional pumps not constrained by measures such as water conservation,
Corps criteria would require southern energy recovery along the system, and

Delta modifications. It is assumed that minimal use of on-peak energy. Such

modifications would consist of 6 miles measures are included in the Depart-
of channel dredging and berm removal in ment’s energy program, and ~ere

Victoria Canal and Middle River, 1 mile incorporated in the economic analysis,
of rock riprapping in Old River, and a w~ich also considered the high costs of
new intake structure on the northeast energy and capacity.

corner of Clifton Court Forebay. These
modifications would not conflict with Estimated average annual increases in
any known land use plans in the Delta energy requirements for firm yield and
counties of San Joaquin and Contra ground water yield increases from the

Costa, nor with the Delta Master additional pumps are shown below (values

Recreation Plan. in million kilowatt-hours):

~ate W~er
Energy and Capacity Impacts A]t:e~la~.ive     Pzo~ect Net

The energy and capacity impacts of the 2-7.~(Corps)
¯ -7. ~ ( Corps ) 240 29 269

additional pumps were reviewed in 2-8.5, 4-8.5 426 50 476
recognition of the following: 4-10.3 686 86 772

° The points of analysis for energy * t.oea] requirements for distribution and
conservation set forth in Appendix F treatment.
of the California Environmental
Quality Act guidelines. The energy requirements for firm yield

deliveries with the additional pumps
° The purposes of the additional pumps, would be about 60 percent of those for

which include electrical load median year deliveries with the existing

management, pumps.
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Such increased energy requirements would Maximum air quality predictions for
be met from several energy sources. One Unit 4 were judged not significant in
possible source is the Reid Gardner the Department’s environmental impact
Unit 4 (an addition to three existing report for that project. Estimated
coal-fired generating units about pollutant concentrations under worst-
45 miles northwest of Las Vegas, case airflows in the area of Unit 4 are
Nevada). The increased energy require- shown below (values in micrograms per
ments of the alternative operational cubic meter):
plans for the additional pumps would be
less than the energy produced by the
Unit 4 facility. The proportion of
energy needed for the additional pumps Sulfur dioxide Z4hour 12] 126 260
in relation to the energy produced by ~n~u~
Unit 4 are:

To~al suspended
particulates 24 hour ~20+* ~20.~ 150

Alternative                   Percent
Annual             ~6. ~         ~6.6       60

2-7.3(Corps), 4-7.3(Corps) 17 m~=ogen dioxide ~nnual 18.0 18.6 100

2-8.5(Corps), 4-i0.3 (Corps) 19
2-8.5, 4-8.5 53 * mese

~ion, ~ieh ~ould provide ~ore irmre~ents o~ $tate ~ater Pro~ec~
4-10.3 56 e~ergy euppliee ~han needed by the additional pumps.

+~ Very high background total suspended patriciate levels
Mitigation measures employed in con- ,see=isled ~:h ~s,- e~er~.
structing and operating Unit 4 include:

° A sulfur dioxide scrubber to remove at The preferred alternative will help meet
least 85 percent of the sulfur dioxide increasing State Water Project demands
in the flue gas. while displacing a need for supplemental

° An electrostatic precipitator to energy and capacity. Specifically, four
remove virtually all of the fly ash additional pumps would delay State Water
from the flue gas. Project needs for additional capacity

° Boiler design to limit nitrous oxide and any plant construction needed to
emissions to a maximum of provide such capacity. This is a
0.6 ibs/106 BTU. beneficial economic and environmental

o Dust abatement provisions for the coal impact. The overall energy and capacity
handling and storage systems, impact is not judged to be significant.

C--105439
C-105439



Summary of Impacts Environmental categories listed in the
Under the Preferred Alternative California Environmental Quality Act

Guidelines, Appendix I, that are not
This section su,~narizes incremental directly affected by this project are:
impacts of the preferred alternative
according to three categories: ° Earth
insignificant, unknown yet potentially ° Light and Glare
significant, and significant. Data and ° Risk of Upset
analyses supporting these conclusions ° Public Services
are discussed in other sections of this ° Human Health
chapter~ Cumulative impacts of pump ° Esthetics
operation are discussed in Chapter 6. o Cultural Resources

° Plant Life
The determination of significant impacts ° Noise
was based on review of Appendix G in the ° Utilities
California Environmental Quality Act ° Recreation
guidelines (Table 5-25).

It is that of thesepossible some
categories may be affected by secondary

Impacts Found to he Insignificant service area impacts, as discussed in
and Factors That Are Favorable the section "Impacts on State Water

Project Service Areas" in this chapter.
Following is a list of subjects for
which incremental impacts were evaluated
and determined not to be significant or Impacts Evaluated with
to be slightly favorable. Insufficient Information

to Determine Significance
° Construction impacts
° Monthly and annual Delta outflows There are two important environmental
° Delta outflow surges concerns for ~hich not enough
° Delta municipal and industrial uses information is available to assess
° Delta agricultural uses and tidal either absolute or incremental impacts

fluctuations at Clifton Court Ferry of the additional pumps. These are:
° Channel velocities, scour, and

siltation ° Overall food supply for young striped
° Cross-Delta flows and levees bass and other fish.
° Salmon and steelhead migration
° Striped bass ° Biological resources of San Francisco

- Spawning Bay.
- Young-of-year abundance
- Entrainment of juveniles, eggs, and Data upon which to base assessments

larvae are several years away. Therefore,
° American shad migration and environmental impacts are not known, yet

entrainment losses are recognized to be potentially signif-
° Sturgeon migration and entrainment icantly. Studies may result in modifi-

losses cation of Decision 1485 standards, and
° Entrainment losses for steelhead any valid future standards would be met

rainbow trout and resident fish by the Department with or without the
° Neomysis abundance and entrainment additional pumps. The two unknown
° Suisun Marsh impacts are discussed below, along with
o Recreation and wildlife at Clifton considerations about proceeding with the

Court Forebay additional pumps and related studies,
° Operation of Tracy Pumping Plant which can advance knowledge of potential
° Energy impacts.
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Overall Food Supply for Fish. The Biological Resources of San Francisco
overall interrelationship between the Bay. It is not known how differences
factors affecting fish food supply is ~n Delta outflows under the various
not well understood. A particularly alternatives (see Tables 5-4 and 5-21)
important unknown aspect pertains to the will affect biological resources in San
food supply for young striped bass, Francisco Bay. The important relation-
which was discussed in the sections ship between Delta outflows and fish and
"General Impacts on Striped Bass" and wildlife resources in the bay is the
"Overview of Fish Food Supply Impacts". subject of ongoing studies and monitor-
Impacts of export operations on the ing that the Department of Water
plankton food supply for larval striped Resources helps fund.
bass cannot yet be analyzed. Results of
proposed studies under the Interagency Environmental concerns for the bay are
Work Plan are expected to provide the recognized by the State Water Resources
basis for a decision on modifying Control Board, as discussed in "Environ-
Decision 1485 standards, particularly in mental Setting" (San Francisco Bay Area)
regard to spring export operations, in Chapter 4. A related study, the
Such a decision would likely be made Interagency Ecological Study Program, is
before the additional pumps are discussed in Chapter i under "Ecological
operational. Studies". Outflow surges, a considera-

tion for the bay environment, are
Several comments on the Draft Environ- discussed earlier in this chapter.
mental Impact Report on the Proposed
Additional Pumping Units stated that The life cycles of several fish in San
increased diversions during winter might Francisco Bay depend on freshwater flows
affect phytoplankton levels later in the into the bay. Changes in both salinity
spring and, thus, the food supply for and currents from these flows are
larval bass. There is no evidence that associated with the timing of spawning
increased winter diversions might affect and environmental conditions suitable as
spring phytoplankton development. If a nursery area for larval and juvenile
the relationship found by the Striped fish. Life cycles of four of these
Bass Working Group between 7-day average species (English sole, northern anchovy,
exports prior to the phytoplankton longfin smelt, and Pacific herring) are
blooms and peak levels during the blooms described in the July 1983 interagency
is valid, the additional pumps should report, Effects of Freshwater Outflow on
have no incremental effect on spring San Francisco Bay Biological Resources.
development. Longfin smelt and Pacific herring have

been salvaged at the Skinner Fish
Activities by the Department regarding Facility, but losses at the facility
unknown environmental impacts, such as probably do not influence the overall
food supply for young striped bass and abundance of either species. (See Table
other fish, consist of funding and 5-17 for salvage estimates for these
active participation in several ecologi- species.)
cal studies. Over $20 million has been
spent by the Department for such inves- Impacts on San Francisco Bay biological
tigations, and budgets project millions resources are unknown because of lack of
to be spent annually to continue this information. The Department is funding
work. Studies include: various studies to advance knowledge of

biological resources and needs in the
° Phytoplankton Work Group and Export bay complex, but no conclusions have yet

Management Experiments been reached. However, if bay fish
° Interagency Ecological Study of the resource levels are related to the

Sacramento-San Joaquin Estuary amounts of freshwater inflows, then the
° Decision 1485 Monitoring incremental effects of the additional
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Table

GUI~LI~ F~ D~TEI~ININ~ SI~IFICANT EFFECTS

A projec~ ~Ii ~m~ly have a signifiean~ effec~ on ~he enviro~en~ if i~ ~iI:

(a) C~flic~ wi~h ~op~ enviro~enb~ pl~s aM go~a of ~ com~i~y ~e~ i~ is locabed;

(b) Have a s~sbanbi~, demonsbr~le n~a~ive aesbheb~ effecb;

a r~e or e~a~er~ sp~ies or pl~b or b~ habibab of theS~sb~bi~ly of
a~cies ;

(d) Inberfere a~sbanbi~ly ~h ~he ~v~enb of ~y residenb or ~gra~ry fish or ~id~fe s~cies;

(e) 8reach pub~ish~ nabion~ s~abe, or loc~ sta~ards relabi~

(f) 5ubs~anbi~ly degree ~er q~liby;

(g) Con~ina~e a publ~ wa~er supply;

(h) . Subs~an~i~ly degree or deplete gro~d ~er re~urces;

(i) Inberfe~ s~sbanbi~y wibh grou~ waber r~ha~e;

Disrupb or ~versely affeeb a prehis~r~ or his~rie ~eol~i¢~ sibe or a properby of his~ric
or eulbur~ significa~e ~ a co,unity or eb~ or ~ci~ g~up ; or a p~eonbol~ic~ sibe
exeep~ as a ~rt of a ~ienbifie sbudy;                          "

~k) I~uce s~s~bi~ g~h or eoncenbrabion of ~puia~ion;

(i) Cause ~ ~crea~ ~ braffie ~ich is s~sb~ti~ in reiabion ~is~i~ braffic io~
eap~i~y of ~ sbree~ system;

(m) Displ~e a large number of ~opIe;

(n) Encour~e ~bivities ~ich reeulb in bhe use of large ~o~bs of f~l, ~ber, or enemy;

(o) ~ fuei, waber, or enemy in a was~efui manner;

(p) Increa~ s~sbanbi~Iy b~ ~bienb noi~ leveis for ~joini~ areas;

(q) ~u~ s~s~i~ fio~i~, erosi~, or siibabion;

(r) Ex~se ~opie or sbruc~ures ~ major geoi~ic hazards;

(s) ~be~ a sewer br~k Iine wi~h eap~i~y ~ serve new deveio~enb;

(b) Subs~bi~ly diminish h~i~ab for fish, ~idiife, or pIanbs;

(u) Disrupb or divide ~ ~ysic~ arra~enb of

(v) Crea~e a ~benbi~ p~iic ~bh hazard or invoive ~ of maberi~sUSe~ prod~bion o~ dis~s~
~ich ~ a haza~ bo p~pie or anim~ or pi~ ~pulabi~s in ~ area affected;

(w) Conflicb ~bh esb~Iished r~rea~ion~, ~abion~, reiigious or ~ien~ific uses of bhe area;

(x) VioIabe ~y ~bienb air qu~i~y sba~ard, contrib~e s~sb~i~iy ~ ~ exisbi~ or projec~ air
q~Ii~y violabion, or ~se ~nsi~ive r~epbors ~ s~sbanbi~ ~Ii~anb concenbrab~.

(y) Converb ~ime ~ricui~ur~ ia~ bo non-~ricuI~ u~ or ~ir bhe ~ricuit~ pr~iviby of
pri~ ~ricui~ur~ ia~.

(z) Inberfere ~h ~e~ency res~nse pians or ~e~ency ev~uation pians.

Source: C~ifornia ~viro~enE~ ~alicy ~b ~ideiines, ~ix G.
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pumps can also be expected to be Agreement to Manage Fish and Wildlife
minimal, since outflow changes for the Resources of the Sacramento-San
preferred alternative would be minor. Joaquin Estuary, was not executed.

Further considerations in proceeding ° Publication of preliminary water
with the additional pumps are in the management plans for various State
response to General Issue II in Water Project contractors and enact-
Chapter 7. ment of the Urban Water Management

Planning Act.

Significant Environmental Effects ° Written and verbal comments on the
draft environmental impact report.

In reviewing incremental environmental
effects of the preferred alternative, ° Improvements by the Department of Fish
one was found to be significant: and Game in the assessment of impacts
increased entrainment losses for on fish for existing and additional
juvenile chinook salmon, mainly those State Water Project pumps.
from the San Joaquin River. This impact
would be mitigated by provisions incor- ° Completion of statewide operation
porated into the preferred mitigation, studies for the additional pumps using

more efficient operating methods and
Service area impacts for this project updated assumptions on water resources
are secondary. Some of these, such as development.
wildlife habitat loss, could be
significant. Mitigation measures that All mitigation measures assume continued

could be carried out by local agencies compliance with Decision 1485, which
that control local development were provides protection in four areas:
described in "Impacts on State Water
Project Service Area" in this chapter. ° Flow and water quality standards.

° Operational constraints for monthly
Mitigation for export limits and operation of the
Impacts on Fish Delta Cross Channel.

Four mitigation options were developed ° Operational standards for fish
for significant fish impacts in the protective facilities.
Bay-Delta estuary in connection with the
Banks Pumping Plant and the additional ° An estuary water quality monitoring
pumps. These options provide a wide program.
range of mitigation possibilities for
all alternative operational plans, In some cases, the mitigation measures
consisting of an agreement for are more stringent than Decision 1485.
preservation of fish, a reduction in
off-peak power use, a further reduction Evidence in recent years has shown a
in project exports during critical fish major decline in striped bass, even with
abundance periods, a fish stocking the protections of Decision 1485.
commitment, and a potential reduction in Although the decline may be due to toxic
export buildup rates with further water pollution, it could be related to the
conservation. The discussion of these water projects. If it is, the State
options expands on that found in the Water Resources Control Board may
draft report because of: modify the standards or constraints.

The Department would comply with any
° The fact that preferred mitigation in valid changes, with or without the

the draft, the December 1982 proposed additional pumps.
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Mitigation Option 1 Modified Agreement compensate for direct losses of chinook
for Preservation of Fish in Relation to salmon, striped bass, and steelhead
Banks Pumping Plant. This mitigation trout caused by the existing pumps as
option is preferred. Both the Depart- well as the four additional pumps. A
ment of Water Resources and Department second principle is that projects funded
of Fish and Game believe an agreement on as a result of this agreement will
operation of the State Water Project is stress nonhatchery measures designed to
needed to protect fish. Past efforts in restore the fishery by means of habitat
this area have been extensive and improvement and to preserve the genetic
include negotiations that produced draft integrity of fishery stocks.
agreemen~ts in 1976 and again in December
1982. Unresolved items primarily relate to

details of fish loss calculations, the
The 1976 agreement, negotiated between cost of replacing fish, and how to
the Department of Water Resources, address impacts not covered by the
Department of Fish and Game, U. S. Fish agreement. While these are important,
and Wildlife Service, and U. S. Bureau they are technical items not likely to

Reclamation, was never formally principles uponof affect the basic ~hich
adopted. Its provisions, however, the agreement is based.
formed the basis for fish and wildlife
protective provisions of Water Right Principles of the proposed agreement
Decision 1485. and issues to be resolved are discussed

below.
The December 1982 agreement between the
Department of Water Resources and Mitigation would be provided for fish
Department of Fish. and Game was the that would have remained in the estuary
subject of an environmental impact if Banks Pumping Plant had not been in

which provides important supple-, operation during 1968-1984. Fish lostreport,
mental material to this report on the during this period are estimated at
additional pumping units. It was not 5 million to i0 million striped bass,
signed, and negotiations were resumed to salmon, and steelhead; cost to replace
develop a new agreement, these fish would average $2.00 to $2.50

per fish. In addition, the State Water
The preferred mitigation in this final Project would mitigate for annual losses
report for the additional pumps is a new of chinook salmon, steelhead trout, and
fish preservation agreement between the striped bass for future export of water
Department of Water Resources and the by all the pumps. The mitigation
Department of Fish and Game. This responsibility will be calculated each
agreement to mitigate for the direct year based on pumping rates during the
losses of fish at the intake to the preceeding year and average salvage
California Aqueduct is being negotiated losses in the previous five years.
with the assistance of representatives
from groups concerned with fish Fishery restoration projects would be
resources affected by the State Water selected by the Department of Water
Project, as well as representatives of Resources and Department of Fish and
State Water Project contractors. Game with guidance from an advisory

committee represented by groups
The basic principles of the agreement concerned with fish resources and by
have been established. Most important State Water Project contractors.
of the principles is that the agreement Projects would be chosen based on
will mitigate for all direct impacts on economic, technical, and environmental
fish caused by the pumping plant. This factors. Although hatchery operation
means the State Water Project will pay can be an integral feature of any
for mitigation projects that will restoration program, priority would be

given to habitat restoration and other
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nonhatchery projects that help to pumping plant on fisheries dependent on
preserve the genetic integrity of the the Delta and renegotiation, if appro-
stock. When hatcheries are chosen, wild priate, to fulfill State Water Project
brood stock will be issued. Potential mitigation responsibilities relating to
projects identified in the draft agree- Banks Pumping Plant.
ment are:

Efforts will be made to involve the
° Improvement of upstream habitat, Federal Government in developing

including flows, to benefit salmon and programs that would mitigate for similar
steelhead; effects of the Central Valley Project.

° Barriers and other control structures
to provide channel flows favorable to A provision will be included regarding
fish; impacts of the State Water Project not

° Screens for some major Delta covered by the agreement. Issues to be
agricultural diversions; and resolved include the type, timing, and

° Facilities at Clifton Court Forebay scope of discussions to take place.
where striped bass collected at the
Skinner Fish Protective Facility will Entrainment loss estimates for striped
be raised to a size that will improve bass and chinook salmon incorporate
their ability to survive ~hen returned certain assumptions about mortality
to the Delta. rates in Clifton Court Forebay and

during handling and hauling. The losses
U. S. Army Corps of Engineers are especially high for chinook salmon,
constraints for Banks Pumping Plant mainly because of the 75 percent mortal-
operations, described on page 19, would ity assumed in the forebay. Predation
be part of the agreement, control programs in the forebay are

under study and could result in a reduc-
During regulated flow periods in May and tion of mortality. Any reduction would
June, limitation on Banks Pumping Plant provide mitigation for the existing
exports will be more restrictive than pumps or the additional pumps.
the current Decision 1485 limits when
water is released from storage for Table 5-26 shows how the predation rate
exports. This will result in fewer fish assumption for the forebay affects the
being lost during such times, average annual losses for chinook salmon

under two cases.
Department of Fish and Game will evalu-
ate striped bass stocking strategies to Table
determine the contribution of stocked

EFF~Cl~ Of ~.IFTON COU~T FO~EBAY PIU~DATIQN ~ATES
fish to the fishery, oN AI~A~ A~qUAE LOSSES QF CHINOOK ,~M.MQH

(Value~ :in 1,000 Yea~Z.tng EquivalenLs)

.There is insufficient information to
determine the impact of Banks Pumping ca= I* ca~ z*
Plant on species other than striped P~eda~ion ~l~ez~=~ive
bass, salmon, and steelhead or to deter-

Rates No-Pro~ec~ Preferred No-Pro~e=~ Preferred

mine appropriate mitigation measures. 7~** 361 ~78 361 378

Some of the mitigation measures ~0~ 211 221 ~8
~0~ 161 169 323 3~7

described for these species may benefit ~ 128 1~4 ~07 ~21
others. If current studies develop 25s 95 99 284 296

enough information to identify other
effective mitigation measures, such * Case I investigates the sensitivity o~ computed salmon

measures will be included in the dir~c~ losses ~o ~he accuracy o~ the 7~ percent
predation estimate used b~ evaluate the impacts o~ the

agreement, additional pumps. Case 2 investigates the potential
reduced salman mortality rates that predation control

The agreement provides for review of its          programs could p~ovide ~hen compared ~o an estimatedpredatio~ of 75 percent.
success in mitigating the effects of the **~u~rent estimate.
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certainty raising large pumping volume. This restrictionThe of numbers
of striped bass is well documented; would result in a loss of on-peak
however, the Department of Water energy savings during summer and

I Resources recognizes the uncertainty of reduced daily velocity extremes at the
survival of these yearling fish once screens.
they are stocked in the Delta. Within

I the limits of present knowledge, it is ° Reducing export limits below those in
the judgment of the Department of Water Decision 1485 for May, June, and July
Resources and the Department of Fish and proportionally to increased diversions
Game that stocking can be an effective the previous winter. This restriction

I part of the mitigation package. The new would reduce annual deliveries and
agreement is considering many fish firm yield.
improvement measures with priority given

I to nonstocking measures. Curtailment of Off-Peak Pumping:
The off-peak pumping restriction

Mitigation Option 2, investigated was to limit the off-peak

i Restricted Operational Modes with the daily maximum pumping to 3,000 cubic
Additional Pumps. In response to feet per second in June and 6,400 cubic
comments received on the draft report, feet per second (the present capacity)
two restricted operational modes ~ere in July. Under the export limits of

I investigated to demonstrate the Decision this restriction would1485,
potential of the additional pumps to represent continuous pumping during June
reduce entrainment impacts. The and July. Such off-peak restrictions

I associated loss of State Water Project would be more stringent than present
benefits for the restricted modes was restrictions with the existing pumps.
also investigated.° The restrictions This restriction would reduce average

I investigated are: annual striped bass losses by 43,700
yearling equivalents, or 3 percent.

° An off-peak pumping curtailment to There would be no significant effect on
increase screening efficiencies during chinook salmon. The tradeoffs involved

I summer months of peak striped bass in this restriction are shown in
abundance. Off-peak curtailments were Table 5-27. Estimated cost of the
offset ~by increased on-peak pumping, restriction is $176,000, or $4.00 per

~ ¯
with no reduction of average monthly fish.

Tubls .5-27

I SUHHARY ~F POSSIBLE STRTPED BASS AM) CHINOOK SALHON
]HPACT R£DUCTION, BENEFITS LOST, AND L~IT COSTS

~I~ OPI~RA[ZONAL FL~XZBILZTY ~v THE BANKS PLI~PZNG PLANT
(P7-Ym~r Average; Early

I Estlmat~d Anna=] Beneflta Unlt
Operation=] Loaaea~ Yeerlln~a Impact Reduction              Lost Cost

Altornatlve**** Restriction Striped Bass* Chinook Salmon Striped Bass Chinook S=]mon Total ($) ($)

i 0-6.4 None 1,569~ 000 360,, 000 .........

4-7.3(corps) None 1,438, OQO 378,000 ..........

I 4-7.3 Off-Peak
(Corps) Curtailment** 1,394,000 378,000 44,000 -- 44,000 176,000 4

4-7.3 Reduced Exports 3 million- b,.O-
(corps)      (Hay, ~une, 3uly)*** 1,369,000          373,000          69,000            5,000       74,000    6 million 80

Includes eggs and larvae.
** Off-Peak dsily pumping limited to 3,000 cubic feet per second in 3une and 4,600 cubic feet per second in 3uly.
*** Decision 1485 limita in Hay, 3une, and 3uly reduced by 50 percent of increased exporte occurring with the additional

pumps from December through Hatch.
****Alternatives deaignated (Corps) are constrained by Public Notice 5820A haended, U. S. Az~y Corps of [ngineers.
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Reduction of Exports in .May., June, and program for striped bass and chinook
July: An analysis was made of the salmon without a specific agreement with
effects of offsetting the increased the Department of Fish and Game. This
winter diversions possible under the program would focus on offsetting
preferred alternative by reduced impacts corresponding to operations
diversions during May, June, and July. under the preferred alternative.
This analysis assumed that the increased
export volume from December through Water conservation of about 250,000
March would enable export limits less acre-feet for 1990 has already been
than those of Decision 1485 during the included in determining need for State
following May through July. As an Water Project supplies. The Department
example, a 50 percent reduction factor determined this amount was reasonable
was assumed. If winter exports were based on draft management plans prepared
increased by 150,000 acre-feet, then the for agricultural and urban contractors.
Decision 1485 limits would be reduced by The amount is consistent with water con-
75,000 acre-feet, 25,000 acre-feet in servation estimated by the contractors.
each of the three months. For each of All contractors (or subcontractors) of
the 57 years in the operation study, the the State Water Project that provide
winter increases and the May, June, and urban supplies must adopt water manage-
July reductions were determined. The ment plans pursuant to the Urban Water
total reductions ranged from none in Management Planning Act (see Chapter i,
14 dry years to 81,000 acre-feet, and "Water Conservation and Water Management
averaged 33,000 acre-feet, of which Plans). This final report also
17,000 acre-feet was in May, 14,000 discusses several "extraordinary" water

acre-feet was in June, and 2,000 acre- conservation measures that could be
feet was~ in July. ’The July reductions considered alternatives to the pumps.
were least because the July exports in As discussed in Chapter 3, these were
the original operation study were most not included in determination of need
frequently less than the export limit because they were more costly, had some
determined, and therefore no reduction institutional problems, and ~ere
was applied, considered to be at a lower level of

acceptance. Under the study assump-
Table 5-27 shows the results of this tions, however, if feasible water supply
analysis. Striped bass losses would be alternatives in addition to the pumps
further reduced by an estimated 69,000 are not found, such extraordinary
yearling equivalents, or 5 percent, measures could likely be implemented to
Chinook salmon losses would be reduced help offset shortages.
by an estimated 5,100 yearling equiv-
alentso Losses would also be further One additional mitigation option
reduced for many other fish species, discussed in the draft report is a

commitment to water conservation goals
Average annual deliveries would be by some or all of the water contractors
reduced by 33,000 acre-feet. The incre- in contracts between the Department and
menta! firm yield of the additional the contractors. Such contracts would

would be reduced by 11,500 acre- be based on estimates made in thepumps
feet, or 20 percent. Average annual Department’s draft water management
cost of this restriction ranges from plans. These estimates were included in
$3 million to $6 million, or $40 to $80 determination of need for State Water
per fish. Project supplies. Thus there is already

considerable incentive for contractors
Mitigation Option 3, to try to save that amount of water. To

Fish Stocking Commitment by the the extent that such contracts might re-
Department of Water Resources. The duce State Water Project demands beyond
Department could fund a fish stocking the levels adopted by local suppliers in
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their water management plans, there The only potential significant impacts
could be a further reduction of fish identified were additional losses of
losses in years when deficiencies are salmon and possible service area
not being imposed. There are no studies impacts. The preferred alternative with
that identify to what extent, if any, the mitigation option of the proposed
such contracts could reduce demands, fish agreement would mitigate for

impacts of the preferred alternative and
for impacts of the existing Ifpumps.

Other Mitigation Possibilities the project includes such an agreement
or its equivalent, there would be no

Three other fishery mitigation possibil- significant impact on salmon.
ities were investigated but found not
feasible. These possibilities and the With mitigation provided by the proposed
reasons for elimination from further fish agreement and protective measures,
consideration are listed below, it is estimated that salmon populations

will remain at recent levels. For San
Possibility Reason Joaquin River salmon, that means a

population of about one-fifth to
Screening small Found infeasible; one-tenth the population 30 years ago,
agricultural numerous institutional due mainly to conditions outside the
diversions problems. (Screening responsibility of the State Water

large diversions is Project. Sacramento River salmon will
being considered as be maintained at a level sustained
part of the proposed recently and will be controlled by
fish agreement.) conditions outside the estuary. Salmon

runs in the American and Feather rivers,
Salvage system Expensive when mea- for instance, are being maintained,
south of Delta sured by number of through a combination of wild and
Complex fish returned to the hatchery production, at levels above

Delta; would impact those occurring before construction of
the existing sport Folsom and Oroville dams.
fishery.

Effects on the service .area could be
Moving fish High capital cost significant, depending on where
screens to a (about $I00 million); additional development, if tookany,
location near probably ineffective place. Measures are available to local
Clifton Court because of continued government and other entities that can
intake gates dead-end flow situa- mitigate such impacts.

t ion. Continued
predation and handling It was not possible to assess the
and hauling losses, impact, if any, of the proposed project

on several areas, including overall fish
food needs and San Francisco Bay

Unavoidable biological resources. The Department
Significant Effects will continue to fund and participate in

ecological studies to better determine
There is no substantial evidence that the effect of the State Water Project on

the preferred alternative will create these resources.
any unavoidable significant environ-
mental effects.
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Chapter 6. CUMULATIVE IMPACTS

This chapter discusses cumulative Reclamation
impacts on the Bay-Delta estuary
including the additional pumps at the Reclamation has been extensive in the
Harvey O. Banks Delta Pumping Plant; estuary. In 1850 there were about 300
cumulative impacts of State Water square miles of marshland in the bay
Project deliveries in the service areas; area. Due to reclamation, little more
and potential mitigation measures for than 75 square miles of marshland
cumulative impacts. Delta and State remains. More than 250 square miles of
Water Project planning and related tidal and submerged lands existed in the
projects are also discussed, bay area. In San Francisco Bay itself,

about i00 square miles of tidal, marsh,
Cumulative impacts refers, in general, and submerged lands have been reclaimed.
to two or more individual effects that Of this, almost half, mostly along the
are considerable when considered southern sections of the bay, was
together, or that compound or increase originally reclaimed for salt ponds.
other environmental impacts. Cumulative Large areas in the northern part of the
impacts from several projects are bay have been reclaimed for airports.
changes in the environment that result Reclamation has cumulatively reduced
from the incremental impact of the valuable riparian and wetland habitat
project when added to other closely for many Bay-Delta species.
related past, present, and reasonably
foreseeable future projects. Cumulative The Delta was originally a freshwater
impacts can result from individually tidal marsh. During the mid-1800s to
minor but collectively significant early 1900s, the Delta was reclaimed for
projects taking place over time. agriculture. This reclamation has

traded wetland riparian habitat for
habitat provided by agricultural land,

General Impacts of which is less diverse and of different
Past and Present Development value ecologically.

Many forces affect the complex Bay-Delta
estuary environment. Changes have Delta Flooding
occurred in five general areas:

The fertile Delta islands are defined by
° Bay and Delta land changes, more than 1,000 miles of levees. Nearly

reclamation, and flooding; 500,000 acres of productive farmland is
° Population and recreational use; protected by these levees. Maintaining
° Pollution; this fragile levee system has been a
° Delta inflow and outflow to the bay continual problem since the original

(and flow patterns); and reclamation in the 1890s; over I00 levee
° Fish and wildlife populations, failures have occurred since then. Even

with today’s construction equipment and
Installation and operation of the addi- improved governmental assistance, there
tional pumps would be associated have been 15 levee failures since 1980.
primarily with cumulative effects on the Reclamation of inundated islands has

last two areas; all five areas are become so expensive that in some cases
discussed, since relationships between they have been left flooded (Franks
the areas are complex and interwoven. Tract, lower Sherman, and Mildred
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Islands) o To date, Federal disaster indicate that San Joaquin River water is
assistance has provided $65 million to not higher in pesticide concentrations
repair levee breaks. Some adverse than that of other streams tributary to
effects of levee failures include: the Delta, such as the Sacramento River.

Pesticide levels in water samples from
° Loss of agricultural production; all streams measured were far below
° Major disaster fund expenditures; established drinking water limits.
° Loss of wildlife habitat and effects Selenium data collected by the Depart-

on fish; ment of Water Resources and reinforced
° Urban damage; and by data collected by the U. S. Geologi-
° Disruption of utilities, gas well cal Survey demonstrate that the San

production, and highway traffic. Joaquin River is not now a significant
source of selenium to Delta water
supplies, although the possibility of

Population future impacts cannot be dismissed.

Population of the Bay-Delta area has In the Delta vicinity, over 50 municipal
increased dramatically in the last and industrial waste dischargers release
25 years, and increases are expected to about 453,000 acre-feet of waste water
continue. Because of waste discharge into the Delta annually. In addition,
and use, population increases will drainage from Delta agriculture totals
affect the quality and quantity of over a million acre-feet annually.
water, plus air quality, plant and
animal life, noise, land use, housing, According to a 1983 report by Citizens
esthetics, etc. Water-oriented recrea- For a Better Environment, point dis-
tion has increased, with the population, charges into San Francisco Bay annually
resulting in increased fishing pressure contribute about ii million pounds of
and increased boat wave action, oil and grease and about 876,000 pounds

of toxic pollutants, including heavy
metals, petroleum products, industrial

Pollution solvents, and other toxic organic
chemicals.

The major inflow source to the Delta is
the Sacramento River, ~hich drains the The contribution of outflows to estu-
Sacramento Valley. This includes rice arine pollution is a complex topic, and
field drainage containing herbicides, only a superficial discussion of the
During the rice-growing season, up to outflow/pollution relationship is pre-
one-third of the Sacramento River inflow sented here. Toxicants transported in
can consist of rice field drain water, outflow can affect the abundance of
and during very wet years, valley organisms in estuaries; however, outflow
drainage can enter the Delta and Cache probably affects toxicants by influenc-
Slough via the Yolo Bypass system, ing dilution rates. In south San

Francisco Bay, the rate of freshwater
The San Joaquin River is the second discharge was studied in relation to its
major tributary providing Delta inflow, effect on contamination buildup in
This river carries considerable amounts clams. Concentrations of silver and
of salt from irrigation drainage in the copper in clam tissue were found to
San Joaquin Valley. react to high quantities of fresh water

from the Delta entering South Bay in
The San Joaquin River has been the winter and spring, even though the
subject of concern recently with regard source of the metals was local runoff.
to its effect on Delta water supplies.
Data collected by the Department of Additional discussion of toxics and
Water Resources and from other sources pollution is presented in the Fish and

Wildlife section of this chapter.
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H~.dr01ogy protect water quality at projectDelta
export pumps, and

Natural features of the Bay-Delta
estuary that affect the environment are ° 6.9 million acre-feet of unregulated
ocean tides and salinities, inflows of Delta outflow in excess of minimum
fresh water, and interior Delta flow requirements.
patterns. Ocean salinity intrusion
varies with inflow rates. Tidal fluctu- The 16.5 million acre-foot per year
ations occur in regular cycles through- :° reduction in natural runoff includes:
out the year. Natural tributary inflow
to the Delta is controlled by the ° 1.6 million acre-feet of local Delta
climate and varies greatly from season uses.
to season and from year to year. Before
major upstream regulation, low dry ° 7.4 million acre-feet of combined
season inflow often allowed ocean salt State Water Project and Central Valley
water to intrude far into the estuary. Project water exported directly from
In 1924, 1926, 1934, and 1939, chloride the Delta for use both within and
concentrations in nearly all Delta outside the Central Valley. The addi-
channels exceeded 1,000 milligrams per tional pumps incremental exports
liter, represent less than 1 percent of this

total.
Control and development of Central
Valley streams to reclaim land and to ° 7.5 million acre-feet of upstream uses
produce the power and water needed for including exports from the Central
California’s farms, homes, and indust- Valley via the Hetch Hetchy Aqueduct,
rips have altered .the seasonal pattern Mokelumne River Aqueduct, Friant-Kern
of riverflows and reduced the amount of Canal, and other local projects.
water reaching the ocean by way of the
Delta. Wet season flows are reduced
principally by storage in upstream Ba~ }{~drolog~ and Circulation
reservoirs and by exporting Delta in-
flows. Dry season flows are reduced by San Francisco Bay is often referred to
upstream uses, but releases from project as an "urbanized estuary" because of
reservoirs maintain Delta outflows at or its proximity to such a large population
above minimum protective levels center. Water circulation in the bay is
specified by the State Water Resources of major importance for many human uses
Control Board. In the Central Valley, of the bay. Water movements disperse
local water uses and for use and eventually remove unwanted materialsexports
elsewhere reduce the natural unimpaired from the system.
runoff from a 57-year historical annual
average of 27.7 million acre-feet to an Bay circulation is driven by three main
annual Delta outflow of 11.2 million factors: tides, estuarine circulation,
acre-feet, a reduction of 16.5 million and wind-induced mixing. Most water
acre-feet per year. Natural unimpaired motion in the bay is the result of
runoff represents the natural water tides. Filling and diking along the bay
production of a river basin, unaltered over the years have decreased the volume
by upstream diversions, storage and of the tidal prism (volume of water
exports, or imports, entering the bay between low and high

tide), which in turn has decreased tidal
Delta outflow in an average year is the flushing of the bay. The average volume
sum of: of water passing the Golden Gate during

a single flood or ebb tide is about
° 4.3 million acre-feet required to meet i.I million acre-feet, about 20 percent

Decision 1485 requirements and to of the total volume of the bay. About
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24 percent of this tidal prism (about off from local and upstream urban
5 percent of the bay volume) is replaced development.
by new ocean water during each tidal ° Oil spills.
cycle. ° Drainage and leaching water discharge

from Delta and upstream agricultural
Estuarine circulation created by fresh- water use.
water inflow from the Sacramento River ° Commercial, sport, and illegal
system is also being studied as a factor fishing.
affecting net transport into and out of ° Construction and maintenance of deep
the bay. Estuarine circulation is water channels.
driven by the difference in density ° Use of natural inflows by agricultural
between fresh water and salt water, and urban development.
which is related to Delta outflow. The ° Upstream storage and regulation of
importance of estuarine circulation and natural inflows by the Central Valley
its association with winter storm’s Project, State Water Project, Hetch
affect on salinity distribution in the Hetchy Aqueduct project, Mokelumne
southern reaches of the bay is being Aqueduct project, and local projects.
investigated in connection with flushing ° Delta diversions by the Central Valley
the South Bay and controlling long-term Project, State Water Project, local
buildup of toxic materials. Freshwater municipal and industrial water users,
inflow to the bay also provides large and Delta agricultural water users.
amounts of suspended sediments and ° Levee failures in the Delta.
nutrients, which contribute to the
ecological balance of the bay. Of these factors, four additional pumps

will add cumulatively only to Delta
The timing of previous flow conditions diversions by the State Water Project;
can affect the type and magnitude of however, they can add cumulatively to
biological responses to outflow-related the environmental stress caused by other
effects. These considerations make it factors.
difficult to establish statistically
sound and predictable cause and effect
relationships between outflow and Fish and Wildlife
biological parameters.

During the past century, the estuary has
undergone some dramatic changes. Land

Other Factors reclamation, dredging, water development
projects, water pollution, and overfish-

Many factors contribute to change in the ing have resulted in a decline of some
Bay-Delta estuary system. Some of these resources. Many of the commercial
will continue to affect the estuary with fisheries began to decline before the
or without installation of the addition- turn of the century.
al pumps. Others will be cumulatively
impacted by incremental changes caused Several species have shown an increase
by the additional pumps. Some incremen- in their resource levels, three of them
tal changes may be beneficial, such as introduced: the Korean shrimp, an
reduced striped bass impacts at the important forage species; the Japanese
Banks Pumping Plant. Past and present littleneck clam, important in the diet
factors impacting the estuary include: of some sport fish; and the yellowfin

goby, one of the most common species in
° Land reclamation, the Bay-Delta system.
° Sediment load from early gold mining

activities. In response to a mandate outlined in the
° Waste water effluent and surface run- State Water Resources Control Board’s

Water Quality Control Plan for the
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Sacramento-San Joaquin Delta and Suisun patterns increases salinities and
Marsh, as well as mandates listed in reduced nutrient input. The ecological
Decision 1485, the 4-Agency program significance of these changes is not
developed a study plan to determine completely defined in most systems. In
fresh water needs of San Francisco Bay. some cases, the same flow change favors
While no definitive relationships have some organisms while negatively affect-
yet been established, a report published ing others. Biological responses to
in July 1983 analyzed the available flow are difficult to document because
literature on Delta outflow and its the cause and effect relationship
relationship to estuarine hydrology and between flows and organism abundances
biology.~ The following discussion generally operates through a chain of
presents some highlights of that report, events rather than direct effects of
Effects of Freshwater Outflow on San flow alterations on abundance. Some
Francisco Bay Biological Resources. abundance-related changes are continuous

functions of flow reductions, while
Primary resources on the decline in the others involve threshold responses.
bay are the dungeness crab, striped Threshold-type responses are of special
bass, and white sturgeon. The crab concern in that small changes cause
decline was closely correlated with large biological responses. Abundance
persistent changes in ocean conditions responses of striped bass, salmon,
that began three years before the American shad, and longfin smelt in the
initial decline. No single factor has Bay-Delta system, however, appear to be
surfaced as the major cause of the continuous functions of flow. Survival
striped bass decline. Declining of these species increases or decreases
phytoplankton production, Delta water incrementally with flow variation.
diversion projects-, toxicants, and
reduced egg production have all been

as causes, Relationship Pumpsimplicated possible either to
singly or cumulatively. Fluctuating
population levels of white sturgeon have Evaluation of impacts for the additional
been attributed to poor recruitment pumps included evaluation of conditions
during the mid-1950s. Three causes of if Banks Pumping Plant had not been
poor recruitment have been offered: constructed, existing conditions, and
degradation of habitat for juveniles due future conditions if additional pumps
to reduced freshwater flows, toxicant are installed. Because of the small
contaminants, and declines in spawning increase in export pumping caused by the
stock size. preferred alternative (less than I per-

cent of total outflow)it appears that
Some resources are contaminated. Until the preferred alternative would not have
recently, the Department of Health a significant cumulative effect on the
Services has not allowed any bay shell- environment. The preferred mitigation
fish to be harvested for human consump- compensates for fish that would have
tion due to shoreline contamination by been in the estuary if Banks Pumping
sewage and other inputs. Recent Plant had not been constructed and,
improvements have allowed selected therefore, considers cumulative effects.
shellfish beds to be opened on a Cumulative yearling equivalents that
temporary basis, would have been in the estuary if the

pumping plant were not constructed
The report concluded that reductions in amount to about 5 million to i0 million
freshwater outflow cause significant striped bass, salmon, and steelhead.
biological changes in estuaries of all The existing pumping plant accounts for
types. Changes result, in most cases, annual losses of about 1.5 million
from responses by organisms to physical yearling equivalent striped bass and
conditions such as altered circulation 0.3 million salmon. The preferred
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alternative would increase yearling ° Striped Bass Working Group studies.
equivalent losses for salmon by 17,000,
but would decrease yearling equivalent ° Suisun Marsh Overall Facilities and
losses for striped bass by about 130,000 Plan of Protection.
for conditions of the early 1990s.
Under the preferred mitigation, the ° Investigation of predation control for
State Water Project would be responsible Clifton Court Forebay.
for replacing fish lost on an annual
basis after 1986 and all or most of the ° Testing and improvement of the
fish that would have been in the estuary enlargement of John Eo Skinner Fish
if Banks Pumping Plant had not been Protective Facility.
constructed.

° Installation of additional fish
screens at Suisun Marsh facilities.

State Water Project
Planning and Related Projects ° Seasonal placement of a rock barrier

in Old River to facilitate salmon
Department of Water Resources planning migration in the San Joaquin River if
programs for the Delta and related requested by the Department of Fish
projects are discussed in this section, and Game.
including protection efforts. Planning
for power resources was discussed in ° National Environmental Policy Act.
Chapter i under "State Water Project
Power Operations". ° California Environmental Quality Act.

Operation of the additional pumps can be ° Discharge permits required by the
changed substantially in the future with Federal Water Pollution Control Act
added State Water Project facilities, and the Porter-Cologne Act.
The Department does not now have a
specific plan for future facilities, but ° Water management plans to reduce the
any future facilities would benefit from increase of water exports.
the additional pumps. The added pumps
without any facilities show a favorable ° San Francisco Bay Conservation and
benefit/cost ratio, reduced impacts for Development Commission.
striped bass, and more efficient use of
energy. ° Negotiations for a Coordinated

Operation Agreement between the Bureau
of Reclamation and the Department of

Protection Efforts Water Resources.

Planning activities for protecting the ° Water Right Decision 1485.
Delta environment, discussed in previous
chapters, include: ° Local coordination for construction.

° Two-agency agreement for preservation Water Management
of fish in relation to Banks Pumping
Plant (Department of Water Resources Water management plans for State Water
and Department of Fish and Game). Project contractors, ~hich address

both water and environmental needs, were
° San Francisco Bay and Sacramento- discussed in Chapter 1 (Water Conserva-

San Joaquin Delta estuary monitoring tion and Water Management Plans). These
in accordance with Decision 1485. plans benefit both project operations

and contractors by reducing demand
° Interagency Ecological Study Program. buildup schedules, thereby stretching
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available supplies and reducing risks of areas as the Stateservice units of

water shortages. The reduced demand Water Project if they are engineeringly
buildup schedule would minimize poten- feasible, economically and environ-
tial Delta export impacts, mentally sound, and financially

feasible. Such projects can include
Department planning has developed recom- supplies from surface water, ground
mended water management plans for State water~ or reclaimed water resources.
Water Project contractors. Work toward While the amounts of water from such
these plans included investigation of projects are usually relatively small,
feasible water supply and demand they do represent a potential supply for

reduction for future local the project that could be developed inprograms
development. These programs include lieu of importing water from the Delta.

water conservation, water reclamation When requested by a contracting agency,
and improved water management practices, the Department will evaluate the
conjunctive use of ground water and feasibility of including such projects
surface water, watershed management, in the State Water Project. The
banking of water supplies for use in Department has issued guidelines on
water-deficient years, interbasin and funding local water supply projects for

intrabasin transfers of developed water inclusion in the State Water Project.
supplies, and development of conven-
tional in-basin water supplies. Pro- The Los Banos Demonstration Desalting
grams such as conservation will reduce Facility is a key feature of the
or delay the buildup of water demands Department’s feasibility study of
by stret=hing available supplies, reverse-osmosis desalination of

Reclamation will augment present water agricultural drainage water in the San
supplies. Conservation measures would Joaquin Valley. The principal elements
require less energy than would importing of the feasibility study are to:

water from other sources.
° Assist in solving immediate and long-

Other planning programs for water range agricultural drainage problems.
management include local projects and
desalting investigations. As discussed ° Operate a demonstration desalting

in Chapter 3 (Water Supply and Demand facility to obtain information for
Reduction Alternatives), water manage- estimating design and cost of large-

ment plans are considered to be indepen- capacity plants.

dent of the availability of State Water
Project supplies from the additional ° Determine ~ossible sites for desalting

pumps or other additions to the State facilities.
Water Project. Additionally, the Urban
Water Management Planning Act of 1983, ° Evaluate desalting facilities, deliv-
which requires certain local water ery of brackish agricultural drainage
agencies to adopt water conservation water to desalters, conveyance of
plans, will add to the Department’s desalted water to places of use, and
efforts on conservation. The act is disposal of brine. Costs for disposal

described in Chapter I under "Water are expected to be a controlling
Conservation and Water Management factor in the economic feasibility of
Plans". There are current legislative reverse osmosis systems in the valley.

establish for Environmental concerns center aroundefforts to a program
agricultural conservation, brine/waste disposal.

It is Department of Water Resources
o Determine a schedule of demand for

policy to fund local water supply desalted water and availability of

projects within State Water Project proposed desalting facilities.
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Develop a coordinated plan of opera- the water transfer work by the State
tion for desalting facilities. Water Project would significantly

advance rehabilitation of Delta levees.
° Determine the feasibility of using Although the program was defeated, the

brine from the desalter for salt- State is continuing its $2 million a
gradient solar ponds that could year levee maintenance subventions
provide energy for operating the program. It is probable that most water
desalter, interests in the State would support a

rehabilitation program in conjunction
Some of these planning programs and with improvements in the water transfer
faciliti~es also benefit State Water system.
Project operations by reducing demand
buildup schedules and increasing the
efficiency of project operations. Alternatives for

Delta Water Transfer

Delta Levees The Department has long recognized that
a Delta water transfer facility could

The description in the Delta Region sec- provide an economical increment of State
tion of Chapter 4 includes discussions Water Project yield as well as help
of Delta levee problems, recent State overcome problems in the Delta. In
and Federal studies, and the effect of November 1983, the Department released
levee failures on State Water Project Alternatives for Delta Water Transfer,
and Central Valley Project operations, a report on the most promising alterna-
Other adverse effects of levee failures tives to the Peripheral Canal. The
include: report was essentially a technical

review of information gained through
° Loss of agricultural production many years of Delta investigations. The
° Major disaster fund expenditures report made no recommendation, nor did
° Loss of wildlife habitat and effects it draw any conclusions about a

on fish preferred plan.
° Urban damage
° Disruption of utilities, gas well The most serious water transfer problem

production, and highway traffic, in the Delta is the reverse flow in the
lower San Joaquin River. In essence,

There seems to be a consensus that some during sumer months, and in dry periods
form of levee rehabilitation effort during late spring and early fall, the
should be undertaken. There is much flow past Antioch moves east toward the
less agreement on what the scope of the export pumps rather than west toward the
effort should be. bay. The reverse flow brings salt from

the bay to the pumps and causes problems
The State Administration believes that for fish, including striped bass and
the many economic interests involved in salmon. Although concentrations of
the Delta warrant a substantial salts at the pumps are kept within
rehabilitation effort. Last year the drinking water standards, they are still
Administration proposed, as part of the high enough to control project pumping
water program, that $i0 million a year and to cause higher than desirable

of State funds be devoted to this levels of trihalomethanes (THMs).
program. The intent was that the State
contribution, combined with other The reverse flows occur because the
funding sources such as a Corps of channels across the northern Delta that
Engineers flood control project, local connect the Sacramento River with the
Reclamation District expenditures, and Mokelumne and San Joaquin river systems
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not large enough to the water Overland facilities would provide long-are carry
being exported at the pumps. Conse- term protection for western Delta
quently, the extra water has to travel agriculture.
around Sherman Island and back up the
lower San Joaquin River channel. Portions of the southern Delta area

suffer from one or more of the following
The way to eliminate the reverse flow problems: poor water quality,
and its related problems is to develop inadequate water supply, poor water
more channel capacity in the northern circulation, and low water levels at
Delta. Some of the alternatives are to certain times and locations. Several
widen and deepen the South Fork alternative physical solutions have been
Mokelumne River and possibly to build proposed in the past, including building
the New Hope Cross Channel. Other control structures or new distribution
alternatives such as building entirely channels and dredging existing channels.
new cross channels have also been
considered. The Department is discussing with South

Delta Water Agency options for correct-
April I0, 1984, Department ing problems. AgreementOn the of the is needed

Water Resources presented the Adminis- on a specific physical plan and financ-
tration’s proposed plan for Delta water ing from a combination of contributions
transfer facilities to the Senate from appropriate local, State, and
Committee on Agriculture and Water Federal agencies.
Resources. Senate Bill 1369 (Ayala) was
amended to provide for the facilities On September 4, 1985, the Department and
(see "Governor’s Water Legislation South Delta Water Agency signed a letter
Package" later in this chapter), of intent to establish a program for

ameliorating water level and water
The recommended plan would have involved circulation problems in the southern
staged construction in the northern and Delta. The letter is the first step
southern Delta. The initial stage in toward a binding agreement between the
the northern Delta would have been to two agencies. The most important part
enlarge the South Fork Mokelumne River of the letter of intent establishes a
between the Delta Cross Channel and cooperative planning program, which
Little Potato Slough. The second stage envisions probable construction of
would have included construction of a facilities in some channels, an
new channel between the Sacramento River additional inlet gate to Clifton Court
and Mokelumne River if experience gained Forebay, and widening and deepening of
from operation of the initial stage some channels. It also provides
indicated it to be necessary to meet procedures for working cooperatively to
environmental and water supply prevent or minimize irrigation pumping
objectives, draft problems before the new plan can

be put into effect.

Other Delta Facilities The possibility of relocating the intake
of Contra Costa Canal from Rock Slough

The 1983 Delta alternatives report also to the vicinity of Clifton Court Forebay
stated the Department’s intention to has been under consideration for a long
construct an overland agricultural water time as a means of improving the water
supply for Sherman Island in the western quality and reliability of that supply.
Delta, to continue to evaluate the need At this time, it is not clear that the
for facilities to solve local water local interest desire such a plan. The
supply problems in the southeastern Department is prepared to work with
Delta, and to evaluate relocation of the Contra Costa Water District if interest
Contra Costa Canal intake, in the relocation is revived.
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Coordinated Operation Agreement system would provide considerably more
operational flexibility for the State

Background and status of the Coordinated Water Project. San Luis Reservoir could
Operation Agreement was discussed in be filled even earlier and more
Chapter 1 under "State Water Project frequently. It would be possible to
Operation". This agreement will provide divert additional excess winter flows
the basis for negotiating a wheeling and through the California Aqueduct and
purchase agreement between the two store them in new offstream reservoirs
projects that would provide for: for use during subsequent drier periods,

either that same year or in later years.
° Central Valley Project use of extra In addition to the benefits from ....

conveyance capacity in the California increased water delivery capability,
Aqueduct. winter diversions are more compatible

° State Water Project purchase of with Delta fish needs than are late
interim water available from the spring and early summer diversions.
Central Valley Project.

The Department has evaluated alternative
A draft environmental impact report/ offstream storage sites, ranging from
statement for the Coordinated Operation 35,000 to 2,300,000 acre-feet, in the
Agreement was released in July 1985. Coastal Range near the California Aque-
A final report is now being prepared duct. The progress report, Alternative
by the Department and the Bureau of Plans for Offstream Storage South of
Reclamation. The proposed action of the Delta (May 1984), reconnnends that
signing and implementing the draft studies focus on feasibility of con-
Coordinated Operation Agreement structing Los Banos Grandes Reservoir
obligates the Central Valley Project south of San Luis Reservoir. The report
and State Water Project to meet water also suggests further consideration of
quality and outflow standards extracted a Federal-State-local development at
from State Water Resources Control Board Los Vaqueros or Kellogg Reservoir,
Decision 1485, designed to protect immediately south of the Delta.
beneficial uses of the Delta water
supply. Without this agreement, the The Los Banos Grandes Reservoir Bill
Central Valley Project’ s participation (AB 3792, Isenberg), approved by the
in meeting these standards would not be Legislature and the Governor, authorized
assured in critical years. As compared construction of the reservoir, which
to no action, the agreement would have could be developed in stages as part of
beneficial environmental impacts in the the State Water Project. It also
Delta. It could have adverse impacts on required a study of selenium in drain
salmon spawning and rearing in the upper waters in adjacent farm areas. The
Sacramento and Trinity rivers, depending Department is conducting feasibility
on how the two water projects would be studies of this project. The Bureau of
operated in no action, but similar Reclamation may participate.
problems would be likely to exist
without the agreement.

Ground Water Storage Programs

Offstream Storage The Department of Water Resources, in
South of the Delta conjunction with other agencies, has

conducted numerous investigations and
Installationof the additional pumps at published reports on ground water basins
Banks Pumping Plant and construction throughout the State. Basic objectives
of an improved Delta water transfer of the investigations are protection
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through improved management. The available supplies thefrom Colorado
investigations include studies of River or the State Water Project.
potential ground water storage programs
to be managed by State Water Project Other ground water programs to conjunc-
contractors ~hose service areas overlie tively use State Water Project supply,
the ground water basins. This type of either directly or by exchange, are
program could be operated by the being organized by local agencies in a
involved contractors, using entitlements number of areas, including Kern County,
and any surplus water that may be avail- the Chino basin in Southern California,
able. Such programs could be entirely and Alameda and Santa Clara counties.
to the benefit of the individual con- The objective in all thesecommon
tractor or, if all contractors should efforts is to more fully use the
agree, some programs could be fully potential of the basins for long-term
integrated into the State Water Project carryover storage.
by operating available ground water
storage space conjunctively with the
project, including new offstream storage Onstream Storage
reservoirs south of the Delta. Through North of the Delta
conjunctive use, greater amounts of
water could be mad~ available for ground Most of the economical dam sites in
water storage, and all contractors would California have already been developed.
benefit from the increased State Water With a few exceptions, the remaining
Project water deliveries under this storage sites north of the Delta are
option, less favorable. However, several

projects are being considered in the
Operation studies show that substantial Sacramento River basin.
amounts of additional water could be
made available through conjunctive use The status of studies of surface storage
of surface facilities and a ground water facilities and other potential supplies
storage program. Cooperating north of the Delta is discussed in the
contractors could also realize reduced following paragraphs.
costs through real locat ion of part of
the aqueduct costs from transportation Enlarged Shasta Reservoir. This
to conservation. To develop specific, project, evaluated under a joint study
workable programs, the Department of by the Department of Water Resources and
Water Resources and the contractors are the Bureau of Reclamation, could provide
working together on programs of mutual up to I0 million acre-feet of additional
benefit to the State Water Project and storage capacity and 1.5 million acre-
local agencies, feet of new yield from Central Valley

streams.
The Chino study was completed during the
past year. Ground water studies of Major issues concerning enlarged Shasta
North Santa Clara Valley and the San are timing and total cost. While the
Bernardino Valley and San Gorgonio Pass unit cost of water appears to be
area are continuing. Progress on these favorable, total capital cost would be
investigations during the past year is several billion dollars. The Department
discussed in Bulletin 132-84. and the Bureau have, therefore, decided

to complete the existing investigation
Conjunctive use programs are operating and defer the project. Need for the
in many of the State’s ground water project can be evaluated from time to
basins. New conjunctive use programs time in the course of long-range studies
have recently been initiated that and, when appropriate, more intensive
involve exchange agreements and use of investigation can resume.
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Enlarged Shasta could produce water for the two reservoirs. The Dippingvat-
under $200 per acre-foot, but construc- Schoenfield studies would be conducted
tion would take until the next century, in cooperation with the Bureau of
Therefore, the Department is considering Recl~mation, Department of Fish and
smaller projects that could be developed Game, Fish and Wildlife Service, and
earlier. Corps of Engineers to include fishery

and flood control elements.
Cottonwood Creek Project. Cottonwood
Creek is the largest uncontrolled The major factor that will influence the
tributary of the Sacramento River. In decision on Cottonwood Creek will be the
1970, thee U. S. Army Corps of Engineers willingness and ability of State Water
received congressional authorization for Project contractors to underwrite the
construction of two large multi-purpose costs of the projects. The larger two
reservoirs on the main forks of projects can develop more water, but
Cottonwood Creek. they require much more capital and have

somewhat higher unit costs. The smaller
Since authorization, the Corps of reservoirs do not develop as much water
Engineers has been proceeding with the or provide the same degree of flood
planning and design studies for the control, but they would require less
project. These efforts were based on investment and would be more easily
representations by the Department of staged. A decision on a Cottonwood
Water Resources that it would purchase Creek project is expected soon.
water developed by the project.
However, last year the Department found Central Sierra Streams. In 1983, the
it necessary to withdraw its support Department of Water Resources began an
from the project, at least temporarily, investigation to determine if possible
because the costs allocated to water water supply projects on the Yuba, Bear~
supply were higher than expected. Cosumnes, and American rivers, identi-

fied by other agencies, warrant more
For the last year, the Department and detailed study. In analyzing potential
the Corps of Engineers have been projects, consideration is given to
reevaluating the range of options for meeting area-of-origin and other local
development and flood control on needs along with development of State
Cottonwood Creek. The Corps has concen- Water Project supply.
trated on refining its designs for the
two large reservoirs ; recent estimates A State/Federal Task Force was
show about a 25 percent reduction in established by former Secretary of the
project costs. Interior Clark and Governor Deukmejian

to consider Auburn Dam and Reservoir on
The Department has been updating evalua- the North Fork American River. Substan-
tions of several smaller reservoirs in tial expenditures have been made at the
the upper tributaries of Cottonwood site. The project would provide needed
Creek, which it studied in the 1960s. flood control, hydroelectric power, and
These new studies have been completed, water supply, but cost estimates for
and the Corps and the Department are completion exceed $1.5 billion. Funding
reviewing all the studies, of the project is uncertain. In a

renewed effort to examine all alterna-
A June 1985 Department of Water tives, an independent consultant has
Resources memorandum report, Cottonwood been retained.
Creek Alternatives, recommends a study
of constructing a combination diversion Other developments that may be included
and storage dam at the lower Dippingvat if local sponsors demonstrate them to be
site, a storage dam at the Schoenfield viable for State participation are:
site, and a conveyance system connecting Garden Bar Dam and Reservoir on the Bear
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River, being studied by South Sutter State Water Project
Water District, and a multiple-reservoir Conveyance Facilities
development proposed by the Cosumnes
River Water and Power Authority. The Department of Water Resources is

pursuing the following additions to
North Coast Rivers. The 1972 California State Water Project conveyance
Wild and Scenic Rivers Act prohibits the facilities:
State from building dams and reservoirs
on major segments of certain rivers: ° North Bay Aqueduct, Phase II
Klamath, Trinity, Smith, Eel, and lower ° San Luis Canal Enlargement

The river segments are also East Branch EnlargementAmerican.
O

included in the National Wild and Scenic ° East Branch Extension
Rivers Act. Legislation would be ° Coastal Branch, Phase II
required before these streams could be
considered as sources for the State
Water ’Project. However, the State Act I~id-Valley Canal
directed, the Department of Water
Resources to report to the Legislature The Bureau of Reclamation has studied
after March 1985 on the need for water and proposed the Mid-Valley Canal as an
supply and flood control projects on the addition to the Central Valley Project.
Eel River to provide basis for legis- This canal would water fromtransport
lative consideration as to ~hether the the San Luis Reservoir complex south and
Eel should be removed from the Wild and east to alleviate ground water overdraft
Scenic Rivers System. from Merced to Kern County. A substan-

tial portion of the Central Valley
In August 1985, the Director of Water Projects’ remaining uncontracted supply
Resources sent a letter to the Legisla- would be devoted to this service area.
ture stating that he did not foresee The Mid-Valley Canal would probably tie
any near-term need to develop the Eel into the California Aqueduct near Dos
River. Amigos Pumping Plant.

Timing of the Mid-Valley Canal is
Local Water Purchases uncertain. The Bureau of Reclamation
and Transfers and local agencies are studying alterna-

tives and staging possibilities.
It may be possible to increase the State
Water Project supply on a temporary
basis during drought years by buying Sacramento River
water from farmers, water districts, and Deep Water Ship Channel
others in the Sacramento Valley. Local
interest has been expressed in such an The Corps of Engineers has prepared
arrangement. Before such a program feasibility reports and environmental
could be implemented, however, contrac- impact statements for deepening the
tual arrangements would have to be made navigation channel between Pittsburg and
to establish specific criteria as to the port of Sacramento. One major
amounts of water to be purchased, concern has been the possibility of
advance notice and timing of water increased salinity intrusion into the
deliveries, and Delta and effects Centralpayment provisions. resulting on

Negotiations and analysis are needed to Valley Project and State Water Project
determine appropriate arrangements and water supplies. Feasibility studies
the practical potential of increasing have included salinity effects and miti-
the project water supply by this means, gation possibilities for any significant
Delta water transfer improvements would increase, but the impact is not defin-
make such purchases more effective, able at this time. If a monitoring
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identifies increased salinity Valley Project be operated in coordi-program
due to channel deepening, mitigation nation (SB 1369, Ayala).
possibilities will be considered
further. Mitigati6n alternatives could ° A bill to authorize an expanded
consist of a submerged sill, barriers in subventions program for Delta levee
the Sacramento River, or release of construction and maintenance
Central Valley Project water. (SB 2196, Boatwright).

° A bill to authorize the Department of
Barrier .~tudies Water Resources to establish and

administer a loan program for local
Barriers in the San Francisco Bay system water agencies to construct ground
to physically separate saline water of water recharge facilities (AB 3626,
the bay from the fresh water of the Areias).
Delta have been proposed and studied
many times since the late 1800s. The ° A bill to allocate part of State Water
numerous barrier sites studied have Project costs to mitigate effects of
ranged from a few miles upstream of the upstream diversions by other than
Golden Gate to many miles upstream as State and Federal projects on the
far as Chipps Island. Bay barriers have Delta, Suisun M~rsh, and San Francisco
repeatedly been rejected because of Bay (AB 3542, Katz).
environmental, financial, and other
reasons. The Department has contracted ° A bill to require the Department of
with a consultant for further feasibil- Water Resources to conduct investiga-
ity studies of the barrier concept, tions in the Sacramento Valley related

to inventory of loca! water supplies
and needs, flood control, water

Governor’s Water quality, seepage, and erosion control
Legislation Pm¢ka~.e (AB 3758, Herger).

On April 5, 1984, Governor Deukmejian ° A bill to appropriate Tideland Oil
introduced specific legislation revenues from the California Water
proposals related to water resources. Fund for the preceding four items and
Principal elements of the proposed other purposes as follows (AB 3907,
legislation were: Costa) :

° A water facility bill that (i) re-
quired construction of specified water Millions Purpose
transfer facilities in the Delta,
including fish and wildlife mitigation $I0.0 Delta levees
measures, (2) included offstream 7.0 Ground water recharge
storage facilities south of the Delta, program
ground water storage facilities, 3.0 Mitigation for past
southern Delta protection facilities, upstream diversions
and interconnections to other water 1.3 Sacramento Valley
supply systems such as the Contra planning
Costa Canal, (3) permitted use of 2.6 Los Banos Desalter oper-
State Water Project facilities to ations and drainage
deliver Central Valley Project water studies
for the Mid-Valley Canal service area, 0.5 Acquisition of riparian
(4) provided protection for Suisun vegetation sites
Marsh and San Francisco Bay, and 0.6 Miscellaneous investiga-
(5) expressed legislative intent that tions
the State Water Project and Central $25.0
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I
I ° A bill to authorize general obligation ° AB 1029 (Kelly) providing financial

bonds, primarily to fund existing sub- assistance for local water

i ventions programs under which the conservation or reclamation projects.
State pays part of the costs of Corps
of Engineers flood control projects ° AB 1156 (Areias) providing financial
(SB 1648, Nielson). assistance for Ground Water Recharge

I Facilities Act.
° A bill to clarify flood fighting

authority of the Department of Water ° SB 400 (Keene) for the Fisheries

I Resources ($B 2145, Doolittle). Restoration Act of 1985, providing
annual funding of $5 million in

Related bills would have provided 1985-86 and 1986-87 to restore fish.
funding for the Department of Fish and

I Game to streamflow requirements ° SB 674 (Nielson) requiring studies ofpropose
for certain streams (AB 3271) and the Sacramento River, Feather River,
reallocated $5 million per year of and tributaries north of Sacramento.

I Tideland Oil revenues to restore fishery
resources reduced by water projects
(SB 1500, Keene). A related constitu- General Impacts of Additional

i tional amendment would have required a P,,mps with Potential Related Proj,ects
two-thirds vote of the Legislature to
amend the area-of-origin statutes or the Future actions in upstream areas by
Delta Protection Act (SeA 16, Johnson). holders of prior water rights will

I SCA 16, SB 1500, and all the Administra- further reduce flows into the Delta.
tion bills except SB 1648 and SB 2145 Such actions include increased water
were joined so that none would have any use, additional diversion facilities for

I force or effect unless all ~ere enacted irrigation and domestic purposes, and
and SCA 16 was approved by the voters, major projects such as a proposed water

and power development on the South Fork

i The only bills in the package approved American River and proposed enlargement
by the Legislature and the Governor were of the Hetch Hetchy Project.
AB 3535, for the current Delta levee
subvention, and AB 3636, for a ground Table 6-1 summarizes potential cumula-

I water recharge program. AB 3792, rive effects of the additional pumps and
authorizing Los Banos Grandes Reservoir, potential related projects on Delta
was separate from the package, but was inflows, outflows, exports, and fish.

I approved.

The Governor has invited the Legislature Post-2000 Operation of Banks Pumping
to reconsider his plan or develop its Plant Without Added Storage or Improved.

I water Delta Water Transferown program.

Water-related bills that provide direct Many uncertainties are involved in water

I mitigation for adverse impacts of resources planning; to predict %~lat
development on fish or that could help will happen after the year 2000 is
reduce demands on Delta water supplies speculative. Added storage and improved

I signed by the Governor for the 1985 Delta water transfer is expected to be
legislative session include: implemented by then.

° AB 723 (Campbell) requiring the Various other factors will affect future

I Department of Fish and Game to set State Water Project operations and
streamflow requirements for certain deliveries independent of added storage
streams, or improved Delta water transfer.

!
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Development upstream of the Delta will In above normal years of unregulated
decrease supplies available to the ’flow conditions, with the additional
project. By the year 2000, supplies pumps operated under the preferred
will be reduced several hundred thousand alternative, there would be some
acre-feet. Also, California is nearing additional capability to increase annual
the time when a portion of the Colorado State Water Project exports to respond
River water used in Southern California to increasing entitlement buildup
for many years will instead be diverted schedules. This capability would come
to Arizona. This process will be well from increased winter export and
in place by 2000, and it will be elimination of outages. Direct fish
necessary to replace these supplies, impacts at Banks Pumping Plant would

increase with these increased exports.
In addition to decreasing supplies Average annual impacts would be incre-
available to the project and its service mentally less for most fish species with
area, urban water use in conjunction the four additional pumps under the
with conservation in the State will preferred alternative ~hen compared to
probably increase by about I.I million the no-project alternative. These
acre-feet by the year 2000. A major impacts would be mitigated by the
portion of this increase is expected in preferred mitigation agreement for the
project service areas. Without addi- preservation of fish at Banks Pumping
tional project capabilities, the fre- Plant, which requires increased
quency and severity of shortages will mitigation for increased exports.
increase.

In addition, continued use of existing
If no additional facilities such as Delta channels for exports would con-
those described in Table 6-1 are built, tinue to aggravate the serious transfer
then annual State Water Project exports problems of reverse flow in the lower
will gradually decrease in drier years San Joaquin River, which causes problems
when Delta inflow is being regulated by for striped bass and salmon, as well as
the projects. This is because water the water quality of drinking supplies.
supplies will gradually decrease from
upstream area of origin use. With addi-
tional pumps, this decrease will be
less.
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1
Table 6-’I

POTENTIAL CIJHULATI~IE EFFECTS I~ N~ITIOf~L PUHPS AND POTENTIAL RELATED PRO~ECTS ON
DIELTA FLO~S AND FIS~RIES (CQ~PARED TO 1990--LIEVEL CONDITIONS)

Related
Project Project Delta Inflow Delta Export Chromes Delta Outflow Chsn~es Potential Flsheri~
Location T~pe , Changes Seasonal k, mual Seasonal ~nnual Impact

North Additional Winter aed Spring Summer and Drier Year Winter and Drier Year Screening Losses
of Delta Storage Reduct ions, Fail Increases Spring Increases Increased

Regulation* Summer and Fall Increases Reductions
Increases

North Purchase Summer end Fall Summer and Drier Year Summer and Drier Year Screening Losses
of Delta of Surplus Increases Fall Increases Fall Increases Increased

Supplles* Increases Increases

Delta Coordinated Increase During Depends on Increased Depends on Increase in Screening Losses
Operation Regulated Flow Terms of Terms of Regulated Increase if Summer
Agreement Agreement Agreement Outflow     Exports Increase
for Additional With Put-
Purchase and chase,
Wheeling Decrease with

Wheeling

Delta Western Summer and Fall Potential Potential Potential Potential Potential
Delta Reductions of Summer and Drier Year Summer and D~ier Year Screening Losses
Overland~ Carriage Water Fall Increases Fall Reductions Increase
Facilities Releases Increases Reductions

Delta Improved Summer and Fall Summer and Drier Year Summer and Drier Year Fish migration
Delta Reductions Fall Increases Fall Reductions improved ~ith Reduc-
Trms~’er Increases Reductions tion of Reverse Flo~;
System Potential Reduction of

Screening Losses! ¯
5outh Additional No Significant Winter ’and Wetter Year Winter and Wetter Year Provides Operational
of Delta G~ound and Change Spring Increases; Spring Reductions Flexibility to

Surface Increases Minimem Reductions; Minimize Incremental
Water Change in Maximum Summer Screening Losses
Storage* Orier Years and Fall

Potential

5outh Desalting~ Potential Reduc- Minimizes Minimizes Potential Maximizes Minimizes Screening
of Delta Lion of Carriage Exports Exports Reduction of     Outflow losses

Water Releases Carriage Water
Portion of Summer
and Fall Outflows

5WP Additional Potential Reduc- Minimizes Minimizes Potential Maximizes Minimizes ~creening
Service Demand Lion of Carriage Exports Exports Reduction of     Outflow Losses
Areas Reduction Water Releases Carriage Water

Projects, Portion of
Conservation Summer and Fall
and Recycling** Outflows

Combination of ~bove Winter and Spring Year-round Increased Year-round Reduction Fish Migration
Projects, also Mid- Reductions, Less Increase, All Years Reductions, All Years Improved with Reduc-

l Valley Canal Summer and Fall Mainly Mainly Winter Lion of Reverse Flows;
Reductions Winter and and Spring Potential Reduction of

Spring Screening Losses

* Full efficiency of use not achieved without Improved Delta Transfer System; effects shown assume no Improved Delta
Transfer System.

~+ Effects shown apply only in years ~hen project deficiencies are not imposed.
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¯
Cumulative Impacts on Service Areas At the 1990 level, the cumulative ¯

of State Water Project Deliveries direct, indirect, and induced net income
impact would be about 5.5 percent of the

The average annual cumulative impacts of State total; cumulative employment ¯
State Water Project deliveries on the impacts would be about 11.4 percent; and
service areas (excluding Feather River) cumulative population impacts would be
were estimated for 1980-1989, 1990-1999, about 8.0 percent. ¯
2000-2009, and beyond 2020, based on
projected deliveries presented in The scheduled State Water Project
Bulletin 132-81. In the 1980s,. about deliveries could support significant m
1.9 million acre-feet of water would be economic .activity in the service areas.
delivered annually, of which about Such increases in socioeconomic activi-
40 percent (0.8 million acre-feet) would ties would cause additional physical
be for agriculture. Beyond 2020, impacts such as on air quality, water m
projected deliveries would be about quality, hydrology, and land use.
4.2 million acre-feet, of which 29 per- Service area impacts are considered to
cent (1.2 million acre-feet) would be be secondary in connection with the
for agriculture. The ability to deliver pumps. Most mitigation measures for
such mmounts would require implementa- potential significant impacts would
tion of some of the previously discussed have to be implemented by local
projects, agencies.

Cumulative impacts on income, employ-
ment, population, and housing were Growth-Inducing. Impacts m
estimated in about the same way as they of the State Water Project
were for Banks Pumping Plant impacts,
discussed in Chapter 5 under "Impacts on A water supply, by itself, is not ¯
State Water Project Service Area". considered to cause growth; however it
Table 6-2 summarizes cumulative impacts, is possible that a lack of water (if
by service area, for 1980-1989 and severe enough) can hinder economic
beyond 2020. Details, including other growth and subsequent population growth. ¯
time periods, are in Appendix D. In light of projected water shortages in

Table 6-2 I

SUHHARY OF CI]HULATIVE SOCIOIECONQHIC IMPACTS
OF STATE HATER I~O~ECT Di~LIVERIES, BY SERVICE AREA                                           m

m
N~t Income Employment Fopulat~n Housing l~It~

(Billlon 1981 Dollars) (11000 ~obs) (1~000 People) (11000) m
Direct, Direct, ¯

Indirect, Indirect,
Direct end Induced Direct ~nd Induced

~rvte~ Are-, 1980-89 2020+ 1980-89 2020+ 1980-89 2020+ 1980-89 2020+ 1980-89 2020+ 1980-89 2020+

50. California 8.6 19.7 29.) 46.4 248.1 391.7 1,482.8 2,940.9 2,668.1 4,119.9 1,006.4 1,681.2 m
San 3oaquln 0.2 0.2 0.7 0.7 14.~ 19.8 88.6 119.6 18.8 ~.6 8.~ ll.l

¯South Bay            1..5     2.0      4.9     6.7     41.6    58.)     16).9 229.7     17.5     24.4      6.7     11.)

North Bay 0.1 0.4 0.4 1.6 1.) 8.5 10.7 69.9 1.2 8.0 0.5

Total with
Replacement 10.5, 16.6 35.~ 56.6 505.5 491.1 1,746.0 2,844.8 2,70.5.6 4,218..5 1,022.1 1,725.3
Adjustments

m
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I the State Water Project service areas For comparison purposes, the total
(1990 and beyond), growth-inducing projected population for the counties

i impacts of the State Water Project must encompassing the service areas is also
be evaluated as a complete water shown in Table 6-3. Between 1985 and
importation system. 2020, total annual population increases

by about 7.6 million. Thus, the

I Total population in the service areas increase in the net cumulative State
was examined with State Water Project Water Project population impact ~uld be
population impacts. Table 6-3 shows about 20 percent of the total population

I annual cumulative project population increase from 1985 to 2020. Thus, the
impact for 1985 and 2020, as well as the State Water Project, as a whole, would
increase between these two years. The support about 20 percent of the
1985 population impacts are considered projected population growth in the

I "base year" impacts -- population now service areas over this time frame.
being supported by the project. By
2020, average annual population Other cumulative impacts in the service

I supported by the State Water Project for area include:
all the service areas would increase
from about 2.7 million to 5.7 million. ° Air pollution,

i However, in the Southern California ° Increased agricultural drainage
service area, about 650,000 acre-feet of water,
Metropolitan Water District’s Colorado o Increased pesticide use,

River entitlement will be diverted to ° Changes in land use,

I the Central Arizona Project beginning in ° Increased stress on utilities and
the late 1980s. Thus, net population services, and
increase for the State Water Project ° Increased stress on the biological

I would be about 1.5 million, assuming environment.
State Water Project supplies replace
this lost entitlement~

I
Tsbl~ 6-3

1 (In Thousands)

Cumulative Population Impact 5WP Inereas~ as a

i Supported b)" 5WP Dellverle~ Total P~oJected Populatton~ Percentew3e of Totml
Service Area 1985 2020 Increase 1985      2020    Increase Pp. pulatton Ine~eaas

Southern California

I Total 2,668.1 5, 569.4 2~ 901 3 14, 570.5 20~ 603.4 6~ 032.9 48.1
Replacement O 1,449.5 1~449.5 .......
Net 2,668.1 4,119.9 1,4.51.8 14, 570.5 20,603.4 6,032.9 24.1

I San 30aquin 18.8 24.6 5.8 535.0 851.8 )16.8 1.8

Central Coastal 0 41 ¯ 6 41.6 496. O 671.2 175.2 23.7

i South Bay 17.5 24.4 6.9 2,526.7 3~2~3.1 716.4 1.0

NerLh Bay 1.2 8.0 6.8 39~.~ 72~.2 326.9 2.1

TOTAL (Without Replacement)      2,705.6 5,668.0 2,962.4 18,524.5 26,092.7 7~568.2 39.1

I TOTAL (With Replacement)          2,705.6    4,218.5     1,512.9       18,524.5 26,092.7 7,568.2              20.0

¯ Total population projection based on total cotl~ty eatimatea.

!
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Other Cumulative Impacts Mitigation Measures
for Cumulative Impa,¢ts

Other cumulative effects associated with
potential water development above the Potential mitigation measures for
Delta probably would be similar to and cumulative impacts due to future State,
would add to impacts of past surface Federal, and local water development
water development. Past projects on the generally include:
Sacramento, San Joaquin, and Trinity
river systems have had a variety of ° Safeguards by laws, regulations, and
beneficial and adverse effects, water rights standards.
including: ...... ° Contracts and agreements ............

° Physical measures.
° Development of water supplies for ° Studies and water management

local and statewide needs, programs.
° Development of hydroelectric power. ° Energy programs.
° Increased power requirements.
° Improved navigation on the Sacramento

River. Safeguards
° Creation of reservoir recreation

areas and fisheries. Some State and Federal laws that provide
° Increased flood control, safeguards include:
° Creation of jobs.
° Displacement of people and wildlife. ° Area of Origin Law
° Inundation of lands, archeological ° County of Origin Law

sites, and live streams. ° Davis-Dolwig Act
° Blockage of anadromous fish runs. ° Delta Protection Act
° Changed flow regimes, sediment ° Burns-Porter Act

regimes, water quality, and seepage ° Porter Cologne Act
conditions along affected streams. ° California Environmental Quality Act

° National Environmental Policy Act
Cumulative effects of offstream storage ° National Fish and Wildlife
south of the Delta would include: Coordination Act

° National Clean Water Act
° New recreation opportunities and ° Public Trust Doctrine

reservoir fisheries. ° State Water Resources Control Board
° Creation of jobs. Decision 1485 or other valid water
° Displacement of people and wildlife, right decision.
° Inundation of lands and archeological

sites. These laws can lead to requirements that
° Improvement in quality of water various operational and physical

delivered to service areas, measures and/or studies be carried out.
° A net increase in power requirements.

State and Federal regulatory agencies
Ground water programs south of the Delta administering the laws include the State
would involve construction of wells and Water Resources Control Board, Regional
distribution systems. Ground water Water Quality Control Boards, Environ-
programs would have local water quality mental Protection Agency, U. S. Fish and
and hydrologic impacts and increased Wildlife Service, and U. S. Army Corps
power requirements, of Engineers.
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Contracts and Agreements include additional measures to protect
fisheries.

Binding contracts are negotiated between
and various interests.project operators

The Department of Water Resources has Physical Measures
executed contracts with several Delta
water agencies that commit the Depart- Potential physical mitigation measures
ment to providing reliable water for identified significant impacts are
supplies and qualities under the Delta listed below. Specific measures could
Protection Act. These contracts are be incorporated in contracts or
with North Delta Water Agency, Contra permits.
Costa Water Districts City of Antioch,
and East Contra Costa Irrigation Dis- ° Fish -- Hatchery construction,
trict. These contracts provide further multiple-level intake structures for
safeguards for Delta protection. The water temperature control, adjustment
Department is continuing negotiations of reservoir releases, habitat modifi-
with other Delta interests, cation, establishment of reservoir

fishery, fish screens and return
Contracts for management of fish and systems, export curtailments, and fish
wildlife resources in the Bay and Delta stocking programs.
estuary can as to scope andbe broadened
the participating agencies. Such con- ° Wildlife -- Purchase of replacement
tracts would specify mitigation measures lands, capture and remova! of species,
identified by studies and negotiations, control fencing, escape devices;

mitigation in Suisun Marsh as
The preferred mitigation for preserving specified in the Environmental Impact
fish at Banks Pumping Plant with the Report and Plan of Protection.
additional pumps would also continue to
provide mitigation for cumulative ° Socioeconomic--Payment of increased
impacts, since it requires increased public services caused by project
mitigation for increased It workforce.exports.
also contains measures to mitigate for
fish that would have been in the estuary ° Cultural --Avoidance or removal of
if Banks Pumping Plant had not been identified cultural resources where
constructed, possible; purchase of private property

where necessary.
The Suisun Marsh Preservation Agreement
provides protection for cumulative ° Recreation -- Construction of recrea-
impacts of full development of State and tional facilities.
Federal water projects on the marsh.

° Soils and Vegetation -- Reestablish-
The proposed agreement for coordinated ment of native vegetation, erosion
operation of the State Water Project and control techniques, replacement of
Central Valley Project would allocate soil where possible.
available supplies and shortages between
the projects after meeting in-basin ° Transportation -- Relocation of roads
obligations, including Delta water and railroads.
quality objectives. Contracts for
additional wheeling and purchase would ° Utilities --Relocation of utilities.
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Studies and of future upstream diversions and Delta
Water Management Program exports.

Many of the specific needs for mitiga- Water management studies are an integral
tion are uncertain. Potential impacts part of State planning for efficient use
requiring mitigation can be identified of water supplies. This was discussed
during studies. Objectives of the in Chapter 1 under "Available Water
Interagency Ecological Study Program for Supply, State Water Project Demands and
the Sacramento-San Joaquin Estuary, .Delivery Capabilities" and "Water Con-
funded in part by the State Water servation and Water Management Plans".
Project, are to: Water management efforts such as urban

and agricultural water conservation,
° Improve understanding of the require- waste water reclamation, conjunctive use

ments of fish and wildlife in the of surface and ground water, and water
estuary, exchanges and transfers are expected to

reduce State Water Project entitlement
° Develop design and operating criteria buildup rates. This reduction follows

for the State Water Project and planning measures such as recommended
Central Valley Project for protection water management plans prepared for all
and enhancement of fish and wildlife, contractors and the Urban Water Manage-

ment Planning Act passed by the Legisla-
° Monitor and evaluate project ture. Further reductions are expected

operations, from negotiations between Metropolitan
Water District and Imperial Irrigation

These studies provide a sound basis for District for a water exchange.
mitigation measures. For example, the
predation control studies in Clifton
Court Forebay may reduce losses of Energ~ Programs
chinook salmon.

Overall mitigation for increased power
The U. S. Army Corps of Engineers is requirements is incorporated into:
obligated to monitor Delta channels to (I) environmental impact reports and
determine whether operation of the design features for specific water and
additional pumps under Corps constraints power facilities, (2) coordination of
results in impacts on navigation, thus power sources and uses between
requiring activation of the Corps permit utilities, (3) efficient use of water
process. Mitigation for Delta agricul- supplies, and (4) best use of off-peak
rural needs will be identified through power supplies to delay construction of
the studies of the salt tolerance of new generating facilities. The long-
corn. Continuation of programs to range energy program for the State Water
improve water management would provide Project incorporates such mitigation
mitigation by reducing the buildup rate measures.
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Chapter 7. COMMENTS AND RESPONSES

The Draft Environmental Impact Report on General Issues and Responses
the Proposed Additional Pumping Units
was distributed on November 30, 1982, Many of the co[m~ents received on the

with a 45-day comment period ending Draft Environmental Impact Report for

January 15, 1983. In response to the Proposed Additional Pumping Units at

several requests, the comment period was the Harvey O. Banks Delta Pumping Plant

extended to February 15, 1983. A public focus on the future operation of the

hearing was held on February 4, 1983, in additional pumps, the impact analysis,

Sacramento. the mitigation measures, and the
economic analysis. These comments,

Comment letters were received from 30 categorized into Ii general issues for

Federal, State, and local agencies, presenteddiscussion, are below, with

8 environmental groups, and 3 indi- listing of the commenting entities.

viduals. At the February 4 hearing, Each general issue is a summary of com-

ii individuals testified, representing ments received, and is not necessarily

the same or similar groups. Table 7-1 representative of the Department of

lists those that commented on the draft Water Resources’ position or information

report, presented in the draft report. A
response, prepared by the Department, is

In addition, 75 letters from individuals included for each general issue.

and 81 signed form statements from mem-
two fishing were received,bers of clubs

all protesting the additional pumps. General Issue 1

Most of these letters and forms were
apparently generated by a request to It is unwise for the Department of Water

write the Department, by columnist Tom Resources to proceed with additional

Stienstra in the January 30, 1983, issue pumping units until the Delta fisheries

of the San Francisco Examiner and problem is resolved.

Chronicle. The Stienstra article and a
representative protest letter are Comment by: Delta Environmental

reproduced in Figure I0, along with the Advisory Committee, U. S. Fish and

names of those sending letters and Wildlife Service, Contra Costa County

postcards in response to the article. Water Agency, San Francisco Bay
Conservation and Development

The comment letters and the transcript Commission, Tom Stienstra and protest

of the public hearing are reproduced in letters, California Fisheries
this chapter (beginning on page 197), Restoration Foundation, National

followed by the Department’s responses Audubon Society

to each comment of each letter.
Responses to the comments were coordi- Response

nated with the Department of Fish and
Game. The Department of Water Resources recog-

nizes the importance of the Delta fish

All comments received have been problem and has spent over $20 million

considered in preparing this final in advancing knowledge to better under-

environmental impact report, which has stand the needs of this important

been expanded or modified, where resource.

appropriate, in response to the
comments.
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Table 7-1

ENTITIES COMHENTING ON I
DRAFT ENVIRONHENTAL IMPACT REPORT,PROPOSED NX)ITIONAL PUMPING UMITS

Testimony I
Commenting Written at 2/4/8)

Letter Comments Hearing ¯
Number Federal Agencies |

1 National Harine Fisheries Service ............ x x
2 U.S. Bureau of Reclamation (2/2)) ............ x ¯
) U.S. Fish and Wildlife Service ............. x |

State A~encies

4 Office of Planning and Research (2 lettez~) ......... x I
4A Department of Fish and Game .............. x x
4B Department of Parks and Recreation ............ x
5A California Regional Water Quality Control 8card ....... x I
6 Public Utilities Commission .............. x
7 State Water Resources Control Board (2/17) ......... x x

Local A~enciee
I

8 ~lameda County Watsr District (2/16) ........... ×
9 Antelope Valley-East Kern Water Agency .......... x i

10 Casitas ~bnicipal Water District ............ x
11 Coachella Valley Water District (2/16) .......... x
12 Contra Costa County Water Agency (2/16) .......... x
13 Crestline-Lake Arrowhead Water Agency (2/18) ........ x 1
14 Desert Water Agency (2/16) .............. x
15 Devil’s Den Water District (2/22) ............ x
16 Dudley Ridge Water District (2/16) ............ x
17 Kern County Water Agency (2/18) ............. x ¯
18 ]he Netropolitan Water District of ~outhern California (2/16) , x x
19 Palmdale Water District ............... x
20 San Francisco Bay Conservation and Development Commission .... x
21 San Gabriel Valley Municipal Water District ......... x []
22 Santa Barbara County Flood Control and Water Conservation District |

and Santa Barbara County Water Agency (2/17) ...... x
2) Santa CIara VaIIey Water District (2/16) ......... x
24 Solano County Flood Control and Water Conservation District (2/16) . x ¯
25 Tulare Lake Basin Water Storage District .......... x I
26 State Water Contractors, Inc .............. x x
27 State Water Contractors Audit Committee .......... x x

Private Entities ’l

28 ]he California Fisheries Restoration Foundation ....... x
29 California Waterfowl Association ............ x ¯
)0 Delta Environmental Advisory Committee ......... x x

)I Environmental Defense Fund .............. x x

)2 D.W. Kelley and Associates .............. x 1
)) H.S. Pete Fowler, PE ................ x
34 National Audubon Society ............... x
)5 G. Rosekilly ................... x

)6 Sierra Club ................... x x []
Suisun Resource Conservation District ........... x

37 Tehama Fly Fishers ................. x

)8 United Anglers of California .............. x x
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I                            FIGURE 10. PROTEST LETTERS RECEIVED IN RESPONSE TO TOld STIENSTRA ARTICLE.

PROTEST LETTERS                             TYPICAL SAMPLE

__._..____._ ._ ._~;ti~_n.~trm Jnutaoom                                       ~
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The Department is continuing to fund help is to offset outages of the
millions of dollars of studies, experi- existing units. Also, the Department
ments, and monitoring to provide more must continue to plan for more efficient
information on project-related factors use of California’s energy and implement
affecting fish, and this effort is measures to delay construction of power
independent of the installation of more generating facilities. The additional
pumps. A recent outcome of such studies pumps will allow more operational flexi-
was the installation of a $5 million bility for the State Water Project to
advanced fish screen design to reduce help accomplish this.
fish losses at the Skinner Fish Protec-
tive Facility. Toxic pollution in the Protecting Delta fish is part of the
Bay-Delta estuary also requires further Department of Water Resources management
study, and functional objectives, planning

programs, and project operations as ~ell
Proceeding with additional pumps is not as operation of and mitigation for the
inconsistent with planning to resolve additional pumps.
the fish problems. The proposed mitiga-
tion for the additional pumps, along The management objectives that guide the
with operational flexibility with the Department’s planning are:
additional pumps, can actually reduce
impacts for many species, including ° To protect the environment and economy
striped bass. In addition, the proposed of the Delta.
mitigation agreement would go beyond the
incremental impacts of the additional ° To provide dependable water supplies
pumps and include compensation for all to the Central Valley Project and
the pumps, including replacing fish that State Water Project.
would have been in the Delta if the
plant had not been built. It represents ° To protect the financial integrity of
improvements over no action, the State Water Project and Central
Installation of the pumps will not Valley Project.
include revised operations if future
studies identify impacts of the project The functional objectives relate to:
and ways to avoid adverse impacts. Any
such results would be considered by the ° Improving water management.
State Water Resources Control Board in
its planned rehearing of Decision 1485, ° Providing a water supply for Delta
which may result in revised standards, users.

Delta protection is an important objec- ° Controlling salinity in the Delta.
tive of the Department, along with other
statewide water resources planning             ° Protecting water quality in the Delta
activities. The reliability of the and export service areas.
State Water Project in meeting the needs
of about 15 million people is ° Preserving and, when feasible, enhanc-
decreasing, because of upstremm area of ing the fish and wildlife resources of
origin use, reduction of California’s the Bay-Delta estuary and Suisun
supplies by the Central Arizona Project, Marsh.
and continued population increases. The
Governor, Legislature, and Department ° Preserving and enhancing recreational
have all acted to advance important opportunities in the Delta.
conservation measures ; however, the
potential for shortages remains. The ° Transferring export water supplies
additional pumps can help reduce such a safely from the Delta.
shortage. One way the new pumps will
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These objectives, coupled with environ- ° Investigation of predation control for

mental documentation and appropriate Clifton Court Forebay.
mitigation, will provide the basis for a
decision on the pumps. ° Recommended water management plans for

State Water Project contractors that
The yield, power cost savings, and define potential use of water conser-
standby capacity provided by the pumps vation, conjunctive use of surface

the to water and ground water, waste waterhelp Department meet management
objectives pertaining to dependable reclamation, and desalting investiga-

water supplies and protection of the tion programs. (These can delay Delta

financial integrity of the State Water export buildup schedule for the
Project. Department projections show project.)

that the existing project facilities
would not provide enough water to meet ° Ongoing testing and improvement of the
delivery requests after 1985 under enlargement of John E. Skinner Delta
prolonged drought conditions. However, Fish Protective Facility at the Banks
under median water delivery conditions, Pumping Plant.
the existing project facilities could
meet all requests for entitlement water ° Regular placement of an Old River

until about 1989. The pumps would barrier to facilitate salmon migration

require 5 years to manufacture and in the San Joaquin River.

install. The operational constraints of
the preferred alternative operational Delta protection in connection with
plan and the preferred mitigation would present operation is incorporated by the
provide continued protection for the criteria of Water Right Decision 1485.
Delta environment and help the The Coordinated Operation Agreement and
Department to meet its functional Suisun Marsh Preservation Agreement
objectives, better define protective operations.

All of these measures provide for water
Many of the Department’s overall sources from the projects to maintain

planning and ongoing programs focus on flows and qualities needed for fish and
Delta environmental protection. These wildlife protection in the estuary.

programs and facilities are listed
below: Protection for Delta fish is also

considered in and mitigationoperation
° Coordinated operations of State Water of the additional pumps, which will

Project and Central Valley Project. enable shifting exports from high fish
abundance periods toward low fish abun-

° Agreement for preservation of fish dance periods. This shift can reduce
under operation of the Harvey O. Banks striped bass losses by over i00,000
Delta Pumping Plant. yearly equivalent fish for operations

during the early 1990s.
° San Francisco Bay and Sacramento-

San Joaquin Delta estuary monitoring In addition to this shift, the preferred

in accordance with Decision 1485. mitigation option for the willpumps
include improvement projects for fish

° Interagency Ecological Study Program, that would have been in the Delta if
including fishery studies. Banks Pumping Plant had not been

constructed. Although numbers have not

° Striped Bass Working Group studies and been finalized, current estimates are
recommendations, for about $15 million for projects to

compensate for about 5 million to
° Suisun Marsh Overall Facilities and I0 million striped bass, salmon, and

Plan of Protection. steelhead. This mitigation covers
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cumulative impacts of the existing The preferred alternative discussed in
pumping plant, addressing impacts beyond the draft report was evaluated along
the additiona! pumps. Also future with other operating alternatives.
pumping plant exports for the existing Beyond this level of development, no
and additional pumps would have ongoing specific plan has been established by
and increasing mitigation. Other points the Department. A constrained operation
covered by the preferred mitigation in- for additional pumps according to the
clude placing the operating constraints Corps criteria is the same preferred
established by the U. S. Army Corps of alternative in the final report;
Engineers into a contractual setting and however, the description of alternative
further reducing summer pumping plant operations has been updated.
exports below Decision 1485 levels
during regulated flow conditions. Department studies have demonstrated the

problems that result from the present
Also see "Planning Perspective" in inefficient transfer capabilities of
Chapter i. Delta channels. These problems include

disruption of Delta fish and wildlife
habitat and interference with fish

General Issue 2 mitigation.

The draft environmental impact report The Governor, Legislature, and
did not adequately disclose the Department have made extensive efforts
Department’s future intentions regarding to gain approval of a water package that
operation of the Banks Pumping Plant would include a defined transfer
with the four additional units, facility; however, no package has yet

been approved. It is not possible to
Comment by: Environmental Defense Fund, predict ~hat type of facility may be

Metropolitan Water District of approved (or when), so the additional
Southern California, State Water pumps must make economical and
Contractors, State Water Contractors environmental sense on their own merits,
Audit Committee, State Water Resources independent of how or when they could be
Control Board. used with improved Delta transfer. The

final report presents information that
Response shows economic benefits above costs for

independent utility.
The Draft Environmental Impact Report
for the Proposed Additional Pumps at In November 1983, the Department of
the Harvey O. Banks Delta Pumping Plant Water Resources released a report,
explained the Department’s intent Alternatives for Delta Water Transfer,
regarding installation and operation of which was not available at the time the
additional pumping units at the Banks report on the pumps was published. That
Pumping Plant (Chapter 3, page 22). report focused on possible solutions to
The preferred alternative represented water transfer problems in the Delta.
installation of the four additional It presented an interim technical review
pumping units with operation constrained of the most practical water transfer
by the U. S. Army Corps of Engineers alternatives, all of which would require
operating criteria and the protective continued use of existing State and
criteria contained in Water Right Federal pumps and installation of four
Decision 1485. The Corps of Engineers additional pumps at the Banks Pumping
criteria were presented in Public Plant.
Notice 5820A, Amended, which was shown
as Figure 2, page 7, of the draft At this time, the Department of Water
report. Resources action does not require a
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Federal permit. After more study and A general discussion, by species, of
redirection, the Department will the effects on migration, survival,
consider operations exceeding the Corps and fish screen exposure.
of Engineers constraints. If such
operations are proposed, then the ° An analysis and discussion of losses
Federal permit process and the necessary and salvage at the Clifton Court
environmental documentation will be Forebay and Banks Pumping Plant
undertaken. The action being taken in complex.
connection with this current planning
and environmental documentation process This final report investigates these
should not be interpreted as eliminating s~me two categories; however, it has
the Department’s options to apply for a been updated to reflect new determina-
permit, tions by the .Department of Fish and

Game, comments made on the draft
While there is an element of uncertainty report, and updated operation studies
regarding the manner in which the State that reflect increased project operating
Water Project will be completed, the efficiencies. No new significant
Department is con~nitted to meeting its adverse impact was found.
contractual obligations. The final
report cannot specify what future The draft report included general
facilities be but it does impacts of additionalmay built, the pumps for each
discuss potential cumulative impacts for alternative operational plan on resident
possible future facilities. The cumula- and anadromous fish in the Delta and
tive impact review looks at general San Francisco Bay, and on the striped
types of changes to Delta inflow, bass index. In Chapter 5, pages 68 to
export, outflow, and fish resources that 78 and page 83~ the draft report
could occur ~hen operating the addi- included specific discussions of general
tional pumps in conjunction with future impacts on salmon, steelhead, striped
facilities, bass, American shad, sturgeon, resident

fish, aquatic invertebrates, and San
Francisco fish. TheBay investigation

General Issue 3 of general impacts in the draft report
looked at specific fish requirements

The draft environmental impact report such as:
is inadequate in assessing impacts on
fish of the existing pumps and the vari- ° Flow and salinity standards for main-
ous alternatives with additional pumps, tenance of adequate food supplies.

Comment by: Delta Environmental ° Flow standards to facilitate upstream
Advisory Committee, National Marine and downstream migration.
Fisheries Service, Environmental
Defense Fund, Sierra Club, United ° Operation of the Delta Cross Channel
Anglers of California, Contra Costa gates from January to June to provide
County Water Agency, U. S. Fish and for anadromous fish needs.
Wildlife Service

° Operating standards for the State
Response Water Project and Central Valley

Project fish protective facilities.
The Draft Environmental Impact Report on
the Proposed Additional Pumping Units Summary tables ~ere also presented in
discussed and assessed both general and the draft report in connection with
direct fish impacts in Chapters 4, 5, general impacts. Tables of seasonal
and 6. Two categories were used to State Water Project exports and Delta
assess fish impacts in Chapter 5: flow conditions that ~re particularly
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significant to fish needs were shown on ° Loss from water diversions for striped

pages 71 and 72. These tables bass, chinook salmon, and other
categorized important changes in State species.

Water Project exports, lower San Joaquin
River flows, and ratios of the Delta ° Food chain for fish.
Cross Channel and Georgiana Slough to
the Sacramento River for the alternative ° Low water velocities to promote good
operational plans. Another table, on benthic invertebrate populations
page 72, compared incremental impacts on (important to bottom-feeding fish).
adult and juvenile salmon migrants in
the Delta for the alternative ° Maintenance of tidal currents in Delta
operational plans, channels to protect Neomysis and

striped bass survival.
The striped bass index calculation, used
in the draft report, was not used in ° Adequate levels of dissolved oxygen in
this final report because of a determin- Delta channels and desirable
ation by the Department of Fish and Game temperature.
that the correlations are no longer
valid for predicting young-of-the-year ° Provision of fresh water flows for
abundance. Use of the index in the migratory fish and for maintenance of
draft report was not to predict nursery areas, including net down-
abundance levels but to show differences stream flow of "home stream" water.
in levels for comparing alternatives.
In addition, the index showed the ° Water operation constraints to limit
significance of these changes to the diversions, and closure of the Delta
overall fishery condition. The small Cross Channel to minimize cross-Delta
changes in June and July Delta outflows movement.
and exports from operation with the
additional pumps, which were used for ° Effective project operations shifting
the striped bass index equation, have diver~sions toward winter periods of
been considered in the general impact lower fish abundance and away from
assessment presented in the final summer months of higher abundance.
report.

The draft report evaluated direct
The final report considers the general impacts at the Banks Pumping Plant for
impacts that were a part of the" index losses during fish salvage operations
with other factors to provide a better and included loss estimates for striped
qualitative overview of total Bay-Delta bass and chinook salmon only at the
fish impacts associated with each Skinner Fish Facility. A general
alternative operational plan. This discussion of other fish losses was also
overview, in general, replaces the included. The direct loss estimates
quantitative comparison provided by the were explained in Chapter 5, pages 78 to
striped bass index.~ The new tables 81, and in Appendix B, and were su~a-

(5-18, 5-19, and 5-20) review the needs rized on page S-7. The direct impact
of many of the fish species found at the was analyzed in the draft report to
Banks Pumping. Plant, in contrast to the provide a basis for comparing alterna-
one indicator species used in the rive operational plans. The estimates
striped bass index. The factors that were based on quantifying losses of
are qualitatively reviewed are: screenable size fish at the Skinner Fish

Facility. Other components of total
° Gradual salinity gradient for direct fish losses were discussed

migratory fish. qualitatively.
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The comment letters revealed some operational flexibility of the
confusion over the application of direct pumping units of the Harvey O. Banks
losses in fish impact assessment. This Delta Pumping Plant to mitigate
analysis has been updated for total direct fish impacts.
direct system salvage and loss for the
Harvey O. Banks Delta Pumping Plant, Comment by: National Marine Fisheries
John E. Skinner Delta Fish Protective Service, Environmental Defense Fund,
Facility, and Clifton Court Forebay. Sierra Club.
Collectively, these are referred to as
the Delta Complex. C. How can water conservation agreements

provide mitigation for the additional
The major changes in the updated pumping units, and ~hat do they
analysis involve quantifying additional represent?
factors, such as losses of eggs and
larvae of striped bass, losses to preda- Comment by: State Water Contractors,
tion in Clifton Court Forebay, and State Water Resources Control Board,
losses due to handling and hauling for Metropolitan Water District of
returning salvaged fish to the western Southern California, U. S. Bureau of
Delta for salmon and striped bass and Reclamation.
salvage of species other than striped
bass and salmon now in Tables 5-15 to Response
5-17. The draft report discussed these
factors only qualitatively. Assessment The three areas of concern in this
of the general and direct fish impacts general issue are addressed by the
has been coordinated with staff of the updated mitigation measures included in
Department of Fish and Game. Although the final environmental impact report.
scientific knowledge is not sufficient The mitigation measures described in the
to enable conclusive determination, the draft report have been expanded to
evaluation was judged satisfactory account for :
within the limits of present knowledge
and a good-faith effort. ° The fact that the proposed December

1982 agreement between the Department
of Water Resources and the Department

General Issue 4 of Fish and Game to manage fish and
wildlife resources in the Bay-Delta

A. The Environmental Impact Report on estuary was not executed.
the Proposed Additional Pumping
Units needs to account for the ° The recent publication of preliminary
uncertainty regarding authorization water management plans for the various
of the December 1982 fish agreement, State Water Project contractors.
which was assumed to be included as
mitigation for the additional pumping ° The recently enacted Urban Water
units in the draft report. Management Planning Act.

Comment by: State Water Contractors, Written and verbal comments received
State Water Resources Control Board, on the draft report.
Metropolitan Water District of
Southern Environmental ° New determinations by theCalifornia, Department
Defense Fund, National Marine of Fish and Game to update the
Fisheries Service. Bay-Delta fish impacts assessment for

the existing and additional pumps at
B. The Environmental Impact Report the Banks Pumping Plant.

should investigate the potential for
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Differences between the draft and final reduction of Decision 1485 export
report mitigation discussions consist limits in May, June, and July propor-
of: tionally to increased diversions

during the previous winter.
O Changing from a specific mitigation

plan to alternative plans. 3. Fish stocking commitment without a
specific agreement with the

° Adding alternatives involving the Department of Fish and Game.
operational flexibility of the
additional pumps to benefit fish, with 4. Water conservation contractual
loss of power or water supply agreements. (This measure would not
benefits, necessarily reduce demands expected

under current operation studies, but
° Adding a discussion of in-place State it could provide a method to define

Water Project mitigation measures and aspects of conservation goals and
service area cumulative impacts, methods of implementation not speci-

fied in the Urban Water Management
° Adding an updated discussion on a new Planning Act.)

proposed agreement between the Depart-
ment of Water Resources and Department Under Mitigation Option 2, the off-peak
of Fish and Game for the preservation pumping curtailment would further reduce
of fish at the Harvey O. Banks Delta striped bass losses by an estimated
Pumping Plant. 44,000 yearlings annually, at a unit

cost of $4 per fish. Reduced exports in
The new proposed agreement differs in May, June, and July would further lessen
scope from the December 1982 agreement, striped bass losses by an estimated
The proposed agreement in this report 69,000 yearlings. Chinook salmon losses
focuses on impacts at Banks Pumping would be reduced by an estimated 5,000
Plant, whereas the 1982 proposed agree- yearlings. The unit cost is estimated
ment encompassed State Water Project at $40 to $80 per fish.
impacts in the entire estuary. The
agreement in this report was discussed Other fish mitigation possibilities were
under the response to General Issue i. investigated but found not feasible.

These are :
In addition to the expanded discussion
of direct fish mitigation options, the ° Salvage system south of Delta.
final report discusses studies for
potential unknown impacts, mitigation ° Moving fish screens to a location near
for water supply alternatives, and Clifton Court intake gates.
potential mitigation for secondary
service area impacts and for cumulative Studies for Potential Impacts With
impacts. Insufficient Information to Determine

Significance. Some potential
Mitigation for Fish Impacts. The fish environmental impacts may occur in
mitigation options, discussed and connection with the Bay-Delta estuary
evaluated in Chapter 5 of the final and fish food supply. These subjects of
report, are: study and their complex biology make it

difficult to predict if or to what
i. The new proposed agreement. This extent the additional pumps may cause

mitigation option is preferred, significant changes. No impacts have
been identified for these; however, the

2. Two restricted operational modes, one Department has committed funding or
involving a curtailment of off-peak personnel to study these potential
pumping, and the second involving impacts.
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Mitigation for any impacts requires ° Development of local environmental
detailed knowledge of the Bay-Delta management plans.
estuarine environment. It starts with
funding and participating in studies ° Conservation measures by local
specifically aimed at advancing agencies.
knowledge in areas where impacts are
known or suspected. The more that is Recovery plans for the San Joaquin kit
understood about the Bay-Delta estuarine fox and the blunt-nosed leopard lizard
environment, the more effective show how these species can be protected.
mitigating actions may be. This is true Local environmental management plans
for all factors affecting the Delta, should comply with these recovery
including project and non-project plans. General plans prepared by local
development, government agencies in these service

areas identify areas suitable for
The Department of Water Resources is further development, as ~ell as those to
funding and participating in ecological be reserved for open space. Local
studies to determine potential Bay-Delta planning agencies should evaluate each
impacts for the alternative operational proposed development to ensure
plans, such as reduced food supply for compliance with these plans.
larval striped bass and impacts to bay
fish. These studies include: To help solve the drainage problem,

Governor Deukmejian and then-Secretary
° Phytoplankton Work Group and of the Interior William Clark approved a

Management Experiments State-Federal Intergovernmental Coordi-
° Interagency Ecological Study nation Te~m to start a corrective
° Water Right Decision 1485 Monitoring program. The objective is to protect

public health, fish and wildlife, agri-
Mitigation for Water Suppl.y_ cultural productivity, and surface and.
Alternatives. Potential impacts ground water resources. In addition,
associated with the water supply the Governor, State Legislature, and
alternatives are discussed in Chapter 3. Department of Water Resources have
For example, the Imperial Valley advanced water management programs to
conservation-transfer alternative may reduce the buildup rate of project
affect the Salton Sea. Such impacts exports from the Delta.
could be the subject of environmental
studies and possibly could be mitigated Potential Miti’gation for Cumulative
by salinity control for impacts of Impacts. Mitigation for cumulative
conservation. Impacts associated with impacts due to future State, Federal,
poor quality water (increased salt and local water development generally
concentrations) in the service areas consists of:
could possibly be mitigated by
desaltingo ° Safeguards by laws, regulations, and

water quality standards.
Potential Mitigation for Secondary
Service Area Impacts. Potential mitiga- ° Contracts between project operators
tion for service area impacts that would and various interests such as Delta
require action by local agencies or agricultural and industrial users.
others includes:

° Physical measures such as fish
° Land acquisition for wildlife hatcheries, fish screens, and fish

pr e serv at ion. stocking programs.

° Funding local studies to advance            ° Studies and water management
knowledge about environmental needs,         programs.
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° Energy programs, the controversy lies in the contribution
of stocking to Bay-Delta fish, and not

° Agreements such as the Coordinated in the technology of raising large
Operation Agreement, which includes numbers of yearling striped bass.

Delta protective measures, and the
Suisun Marsh Preservation Agreement, The Department of Fish and Game operates

which mitigates cumulative impacts a fish hatchery at Elk Grove. This
of State and Federal projects on the warmwater hatchery produced 50,000 to
marsh. 75,000 yearling striped bass annually

from 1975 to 1980, and is capable of
The preferred mitigation for the addi- producing up to 300,000 yearlings. The
tional pumps does include measures to yearlings have been successfully stocked
compensate for cumulative impacts. The in several warmwater reservoirs in
agreement is being negotiated to include California.
provisions to compensate for fish that
would have been in the estuary if Banks Technology for raising striped bass

Pumping Plant were not constructed and differs from hatchery to hatchery. The
also a method to increase mitigation Elk Grove hatchery uses several acres of
requirements as project entitlement ponds where the larval striped bass feed

requests increase, on naturally produced zooplankton. Upon
reaching about three-fourths of an inch

These mitigation measures are discussed long, the fish are transferred to race-

in Chapter 6 of the final report ways, where they receive a commercial
(Mitigation Measures for Cumulative feed, much in the same manner as trout
Impacts). are reared.

Ecological Analysts, a consulting firm
General Issue 5 on the East Coast, uses a slightly

different method in raising striped

Stocking striped bass is experimental; bass. Instead of large ponds with

it is uncertain if, or how well, it naturally produced zooplankton, its
would supplement the striped bass hatchery uses a more intensive method of
population, artificially raised brine shrimp as the

food source. Fish larger than three-

Comment by: Delta Environmental fourths of an inch are raised in a
Advisory Committee, National Marine similar procedure as at the Elk Grove

Fisheries Service, Environmental hatchery.
De fense Fund.

The certainty of raising large numbers
Response of striped bass is well documented;

however, the Department of Water
Negotiations on the agreement for Resources recognizes the uncertainty of

preservation of fish at Banks Pumping survival of these yearling fish once
Plant are focusing on many nonstocking they are stocked in the Delta. Within

These may include measures the limits of present knowledge, it ismeasures.
such as facilities to improve channel the judgment of the Department of Water
flow patterns and improved screening of Resources and the Department of Fish and
Delta diversions. These measures are Game that stocking can be effective for

being selected with the assistance of some use as a mitigation measure for the

fishery groups and State Water Project existing pumps and for the proposed
contractors, additional pumps. Some stocking of

yearling striped bass is being
Stocking may still be considered. Some considered because stocking can bypass
controversy surrounds stocking; however, several critical stages of the life
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I
I cycle. Striped bass losses due to operating requiring aloss with criteria

of spawning or nursery areas, or due to regulatory permit, then a permit would
entrainment at the fish screens because be applied for.

I of reduced swimming ability, or any
other unknown factors can be alleviated Actions by the Corps of Engineers in
by these stocked fish. It is for these connection with the permit for the

I reasons that stocking is recommended as proposed additional pumps were upheld by
one form of mitigation for the adverse the San Francisco U. S. District Court
effects of the Banks Pumping Plant on on December 30, 1982. The court ruled
Delta fish. that the Corps could reasonably conclude

I that operation of the additional pumps
under the criteria set forth in Public

General Issue 6 Notice 5820A, Amended, would have no

I significant effect on water levels in
The Department of Water Resources should the Delta and that, as a result, a new
apply for the necessary Federal permits permit would not be required. The

i before proceeding with the new pumps, decision stated that if, after installa-
¯ Avoidance of the Federal permit process tion and operation of the additional

is neither legally justifiable nor sound pumps, the evidence establishes that
public policy, their limited operation would have a

I significant effect on navigable capacity
Comment by: National Marine Fisheries of Delta waters, then such evidence

Service, Environmental Defense Fund, would provide grounds for requiring the

I Sierra Club. Department of Water Resources to apply
for a permit.

Response

I Proceeding with the new pumps is legally
The Department has made a commitment to consistent with the Burns-Porter Act,
meet, rather than avoid, Federal the Corps of Engineers permit process,
requirements. Planning for the proposed and this recent U. S. District Court

I additional pumps at the Banks Pumping decision. Additional Federal permits
Plant includes close coordination with may ultimately be needed to operate the
the U. S. Army Corps of Engineers in additional pumps with future State Water

I connection with the need for a regula- Project development.
tory permit and the possible effect of
the pumps on navigable capacity. The Increased use of the additional pumps,

i Corps of Engineers determined that with or without other project develop-
operations proposed by the Department ment, would require initiation of the
would not affect navigable capacity and, Federal regulatory permit process,
therefore, an additional permit would further studies, and environmental

i not be needed. The Corps published its documentation. The action in this
findings and requirements in Public environmental impact report should not
Notice 5820A, Amended. be interpreted as eliminating the

I Department’s option to apply for a
Various alternatives presented in the permit in the future, but planning
draft report would require a regulatory uncertainties must be resolved.
permit for navigation. This was

I discussed in 3, 19 of the Department planning that could affectChapter page
draft report, and Chapter 3 of the final use of the pumps for full pumping
report, under "Physical and Operational capacity is discussed in the response to

I Comparison of Alternative Operational General Issue 2. Also, see "Planning
Plans". If the Department of Water Perspective" in Chapter i of the final
Resources should select an alternative report.
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General Issue 7 quality standards in this agreement
are similar to those of Decision 1485;

There is no assurance that: (i) perma- therefore, the parties have agreed
nent facilities will be constructed to to jointly petition the State Water
protect the Suisun Marsh, and (2) if the Resources Control Board to substitute
protective facilities are built that the agreement’s water quality standards
there will be available water supplies for those of Decision 1485.
of adequate quality at Collinsville for
distribution by the facilities through- The assumption in the draft report for
out the marsh. The impacts on Suisun evaluation of Suisun Marsh impacts was
Marsh should be reassessed based on a reviewed in accordance with progress
condition that assumes no protective for Suisun Marsh, including work on
facilities and relaxed water quality protective facilities and the recently
standards for the marsh, negotiated agreement. The report evalu-

ation assumed that the most critical
Comment by: National Marine Fisheries protective facilities for Suisun Marsh

Service, U. S. Fish and Wildlife would be operational by the planned 1990
Service, California Waterfowl Associa- installation date of the additional
tion, Delta Environmental Advisory pumps and the protective water quality
Committee, State Water Resources standards would be met. Therefore marsh
Control Board, Sierra Club. protection would be provided. This

assumption is valid for current planning
Response and work being conducted for marsh

protection. With physical protective
The Suisun Marsh Plan of Protection is a facilities and water quality standards
separate program of the Department of for marsh protection, the additional
Water Resources independent from the pumps would not cause any significant"

proposal to install additional pumps, incremental adverse impact.
The marsh program is a response to
requirements in Decision 1485 of the A Final Environmental Impact Report and
State Water Resources Control Board to Plan of Protection for Suisun Marsh
protect Suisun Marsh. This decision completed in February 1984 sets forth a
is incorporated into the water right plan prepared in response to State Water
permits for the State Water Project and Resources Control Board Order No. 7
Central Valley Project. under Decision 1485. This report

describes overall protective facilities
The Department of Water Resources has for the marsh and the draft agreement.
adopted the plan of protection and is The environmental documentation on
implementing the program. The Montezuma Suisun Marsh includes discussions of a
Slough Control Structure, a critical no-action plan alternative (no project)
protective facility for the marsh, is in and proposed relaxation of post-1984
final design process. The initial Decision 1485 standards during
facilities of the plan are already in deficiency periods. Also, environmental
place, at a cost of $12 million, documentation for the marsh evaluates
Further, the Department has successfully these protective facilities and associ-
negotiated an agreement on water quality ated marsh protection to the year 2000
protective facilities, cost sharing, and with the additional pumps installed.
monitoring in the marsh with the U. S.
Bureau of Reclamation, the California Adopting no action as a plan would pro-
Department of Fish and Game, and the duce the same results as disregarding
Suisun Resource Conservation District. the problem of increasing saline water
The agreement has scheduled the supply to Suisun Marsh. In years of
Montezuma Slough Control Structure to be below-normal runoff, salinity of the
operational by 1988. The marsh water marsh would exceed tolerance levels of

19o

C--105484
(3-105484



of the desirable plants, than with four formany more pumps pumps opera-
These plants would gradually be replaced tions under the Corps of Engineers
by less desirable, salt-tolerant constraints. The justification for
species, including pickleweed and salt proceeding with all four pumps is not
grass. The western areas of Suisun clear.
Marsh would become a salt marsh. Much
of the marsh’s value for recreation and Comment by: National Marine Fisheries
wildlife habitat would be lost. Service, State Water Resources Control

Board, Bay Conservation and Develop-
Proposed deficiency year standards in ment Co~mission, Environmental Defense
the agreement for the marsh are designed Fund, U. S. Fish and Wildlife Service,
to provide the quality of water neces- Sierra Club.
sary to keep waterfowl food plants
alive. Because of the naturally Respons.e
occurring salinity gradient in the
marsh, providing this quality of water The draft report identified a preferred
to the most salinity susceptible areas alternative, ~hich was four additional
will result in better than minimal water pumps operated to meet the constraints
quality in some other areas. A marsh of Decision 1485 and the Corps of
model operation was made to assess the Engineers’ diversion limits established
estimated impact of the proposed in Public Notice 5820A, Amended. The
deficiency standard on alkali bulrush in economic assessment in the draft report
the marsh. Present Decision 1485 showed favorable benefit/cost ratios for
standards are set to provide 90 percent the alternatives operated under Corps
production and 60 percent germination, constraints and less than 5 percent
The model operation indicated that difference between the two- and
meeting the deficiency criteria would four-pump options. The same preferred
reduce and below retained for the finalproduction germination alternative,
expected Decision 1485 levels in about report, is supported by an updated
one-third of the marsh. In spite of economic assessment, again with a
these reduced levels of production and favorable benefit/cost ratio and higher
germination, salinities are not expected net benefits than tl~e two-pump
to be high enough to result in alkali alternative.
bulrush tuber mortality.

The economic analysis in the draft
The deficiency standards would be report conservatively estimated benefits
applicable about 12 percent of the time for on-peak power savings using a
(80 months in a 57-year study period)differential value of 5 mills per

kilowatt-hour. This differential was
This final report contains an expanded based on spot-market economy energy
and updated discussion of the Plan of brokeraging, ~ich is a function of
Protection for Suisun M~rsh in averaged State Water Project and
Chapters 4 and 5, and the February 1984 purchasing utility generation costs,
environmental impact report on Suisun rather than of value to the purchasing
Marsh is incorporated by reference, utility. This conservative assumption

was discussed in Appendix C, page C-7,
of the draft report. This conservative

General 18sue 8 value was used because the Department
did not have the operating experience as

The economic analysis in the Draft a utility to justify a higher value.
Environmental Impact ~port on the
Proposed Additional Pumping Units shows For the final report, the Department has
a better benefit/cost ratio with two new reviewed both economic and environmental
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aspects of proceeding with two and four Comment by: Metropolitan Water

additional pumps. The economic analysis District, State Water Contractors,

incorporates the following changes: State Water Contractors Audit
Comittee, National Marine Fisheries

° Updated water supply and power opera- Service, Environmental Defense Fund,
tion studies provided yield estimates State Water Resources Control Board.

that were about the same as in the
draft report ; however, power studies Response

showed added occurrence of capacity
and peak energy advantages for four Water conservation is discussed in the

pumps when compared to two. final environmental impact report in
connection with :

° Updated cost estimates showed higher
costs for the additional pumps as well ° Project operation studies to evaluate

as water supply and demand reduction the impacts of the ten alternative

alternatives, operational plans for the additional
pumps.

° Revision of the economic analysis to
reflect the Department’s increased ° Water supply and demand reduction

operating experience as a utility, the alternatives.

costs of purchasing capacity and
energy, and cost escalation. This ° Mitigation.

revised analysis showed added value
for the energy benefits for the The demands assumed in the project oper-

additional pumps, ation studies incorporated an estimated
250,000 acre-feet per year for urban

The preferred alternative of four conservation. This demand is consistent

additional pumps operated under the with contractors’ requested deliveries

Corps criteria would provide about and the Department’s recomended water

$13 million annual power cost savings management plans for State Water Project

and overall net benefits of about contractors. These plans are described

$24 million annually. The 2-pump in Chapter 3, under "Water Supply and

alternative under Corps constraints Demand Reduction Alternatives".

would provide about $6 million annual
power cost savings and overall net The conservation measures in the water

benefits of about $19 million, management plans are assumed to be
implemented independent of the avail-

The revised economic analysis for water ability of State Water Project
supply and power is described in contracted entitlements and independent

Chapter 3 and Appendix C of the final of the additional pumps. These measures

report, which show the benefit/cost are, therefore, likely to occur and are
ratio is still higher for the 2-pump not alternatives to the additional

alternative and also shows a definite pumps.

economic advantage of net benefits for
four new pumps over two for operations Water conservation measures ~re also

under the Corps constraints, included in the seven water supply and
demand reduction alternatives. The two
demand reduction alternatives are

General Issue 9 extraordinary measures that go beyond
the conservation measures incorporated

The use of water conservation in the into the recommended water management

environmental documentation process is plans.

not adequately explained.
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Implementation of the two extraordinary with detailed studies, test programs,
conservation measures would reduce de- and research by the Department of Water
mands by an estimated 120,000 acre-feet. Resources, Office of Water Conservation.
This amount represents about 3 percent This information was summarized in
of net demands in the Metropolitan serv- Appendix C of the draft report and is
ice area, 8 percent of Metropolitan’s also included in this final report.
demand from the State Water Project, and
3 percent of the total 1990 State Water Although these extraordinary measures
Project demand, are alternatives to the water supply

benefits of the additional pumps, they
The extraordinary measures are assumed do not provide the operational advan-
to be achievable under conditions of tages of the additional pumps for stand-
significant State Water Project by capacity and increased off-peak
deficiencies. These extraordinary mea- energy use. Cost and estimated yield of
sures would be more costly, have some the ~extraordinary conservation measures
institutional problems, and are con- were considered in the economic assess-
sidered less acceptable. In addition dent of the additional pumps. This
to these conditions, selection of the showed that thesestudy extraordinary
extraordinary measures assumed: measures would be needed with the added

pumps by the early 1990s, when the new
° They would not impair the maintenance pumps would become operational.

of present conveniences or esthetic
and health conditions. Under the study assumptions of added

project water supply facilities, these
° Along with the water supply alterna- measures were assumed to be implemented

tires, they would cumulatively balance before the pumps could be installed and,
supplies and demands in the Metropoli- therefore, did not compete with the
tan Water District service area if the additional pumps.
State Water Project is not completed.

Water conservation through a contractual
° They could provide effective yield agreement is also discussed in the final

reductions with or without installa- report as a mitigation option for fish
tion of additional pumps and, there- impacts. Such a mitigation option would
fore, they provide a sound basis for not necessarily produce greater reduc-
alternative comparisons. Other water tions than those assumed in determining
resources planning projects would the need for the pumps. This option
depend on the pumps and, therefore, could, however, provide a method to
could not be considered as define aspects of conservation goals and
alternatives, methods of implementation not specified

in the Urban Water Management Planning
° Urban waste water reclamation projects Act.

beyond those being considered in the
water management plans would not be
implemented because of uncertainties General Issue I0
related to health standards. Indus-
trial water conservation beyond that The proposed project will increase water
described in the water management export by about 61 percent, more than
plans would not be considered because 2.8 million acre-feet per year.
of the relatively small amounts
involved and extreme complexity in Comment by: The California Fisheries
addessing further detail. Restoration Foundation and Delta

Environmental Advisory Committee.
The extraordinary conservation measures
were developed and applied in accordance
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Response                                             Operation studies basic to the analysis
of the additional pumps include 57 years
of hydrologic data and considered allOperation of the State Water Project

with the additional pumps would not the foregoing factors. The yield

increase water export by 61 percent, increase from these studies for the

This comment incorrectly assumes that preferred alternative was estimated to

the new pumps will be operated at full be about 60,000 acre-feet per year.

capacity all the time. As explained in This was presented in Table S-I of the

the draft report, the additional pumps draft report, and represents an increase

would be used on a much more limited of less than 3 percent (not 61 percent)

basis. A major use is to enable the in yield from existing facilities.

project to shift its pumping from
on-peak to off-peak. Under the Corps Available water supply varies greatly

constraints, historical maximums would due to extreme fluctuations in monthly

be required except in high-flow winter and yearly precipitation. For example,

months, the Delta water supply remaining in 1990
after other upstream uses would range

Although the physical capability of from about 9 million acre-feet for a

Banks Pumping Plant would be increased critical year to about 60 million
acre-feet for a very wet year. Statefrom 6,400 to 10,300 cubic feet per

second (61 percent) under the preferred Water Project capability to meet demands

alternative using four additional pumps, from available Delta water supply

many factors will limit the actual depends on storage in San Luis

increase in annual and monthly export Reservoir, aqueduct capacity, storage in
facilities north of the Delta, andwater volume. These factors include:
carriage water requirements to repel

o salinity. Project demands vary by monthAvailable water supply,
but generally increase in total each

° Variations in monthly and annual year. During 1981, project deliveries

precipitation, ranged from 134,000 acre-feet in
February to 464,000 acre-feet in July.

° Operational requirements under
Decision 1485 or other appropriate Decision 1485 contains comprehensive

regulations, outflow and quality standards for
protection of municipal and industrial,

° Corps of Engineers operational con- agricultural, and fish and wildlife uses

straints under Public Notice 5820A, of water in the Sacramento-San Joaquin

Amended. estuary. These standards must be met
before the State Water Project can

° Hydraulic constraints inherent with export water from the Delta. Also,

the present method of transporting project diversions are limited in May,

water across the Delta; that is, June, and July to protect striped bass.

channels are too small to carry all These requirements are discussed fully

the water that would be needed if in the final environmental impact report

the pumps were to operate at full on Decision 1485, published in August

capacity. 1978. All alternative operational plans
presented in the impact analysis for the

° State Water Project storage capability proposed additional pumping units would

and demands, meet Decision 1485 standards.

° Capacity at the Banks Pumping Plant. The Corps of Engineers constraints limit
Clifton Court Forebay diversion so that

° State Water Project water supply and there will be no increased effect on

power contracts, navigable capacity of Delta waterways.
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The constraints are part of the pre- term yield. Implementation orof this
ferred alternative operational plan. other future facilities will require

additional environmental documentation

Hydraulic constraints are complicated and the Corps regulatory permit
and make computation of monthly maximum process.
exports difficult. These constraints
are related to:

Ceneral Issue 11
° Volume of Clifton Court Forebay.
° Forebay inlet gate size and placement. The Department of Water Resources should
° Tidal fluctuations at the inlet not increase exports until the impactsgate.
° Capacity of southern Delta channels, of Delta outflow on fish are understood.
° Flows in the San Joaquin River.

Comment by: Contra Costa Water Agency,
The State Water Project is operated in National Marine Fisheries Service,
accordance with 17 major electrical California Regional Water Quality
power contracts. These contracts, which Control Board - San Francisco Bay
influence present and future operations Region, Sierra Club.
of the project, focus on load require-
ments, available capacity, power Response
transmission, and serviceemergency
provisions. In the past, the Department There are reasons for proceeding with
has operated the State Water Project to four additional pumps at this time even
provide emergency assistance to Pacific though there are uncertainties about the
Gas and Electric Company by reducing outflow needs for biological resources
project pumping load. The Department of San Francisco Bay and the Delta. The
has also provided additional capacity to interrelationship between Bay and Delta
Pacific Gas and Electric Company by resources is not ~ell understood and may
generation at the San Luis pumping- not be defined in the near future. Even
generating plant. In addition, the if they are related, the proposal will
Department has also retained a have only a minimal impact, as shown by
consultant to investigate the transfer evaluation of operations with the Corps
of power between the State Water Project criteria. An average annual decrease in
and a major utility by dymanic outflows for the preferred alternative
scheduling through a computer controlled amounts to about 0.4 percent. Outflow
process that continuously varies power surges ere investigated, and changes
flow to meet changing conditions. These were small. These are shown in
operational factors can affect State Table 5-5.
Water Project deliveries.

Even with many studies, a full under-
The preferred alternative for the pumps standing of the interrelationship
would limit increases in State Water between the bay’s biological resources
Project exports to about 60,000 acre- and Delta outflow is not expected for
feet per year of firm yield. It is many years. Benefits of the additional
possible that other projects that would pumps include power cost savings and
use the pumps would enable larger export increased reliability for water supply
increases. Four additional pumps at deliveries; these justify proceeding
Banks Plant would be needed to with thePumping pumps.
meet the long-term firm yield of
4.23 million acre-feet. The annual The Department acknowledges the import-
yield of present facilities is about ante of the relationship between outflow

2.3 million acre-feet. However, Delta and fish and is working to gain infor-

water transfer facilities would also be mation on this subject. The Department
necessary to achievement of the long- has actively participated in and pro-
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vided funding to help gain information divert before the water reaches the
on the effects of outflow on the envi- Delta and transport water around the
ronment through involvement in the Delta year-round. All diversions,
following programs: regardless of location, reduce Delta

outflow. Local reservoirs in the
° Interagency Ecological Study, ~hich Central Valley, with a gross storage

includes the Delta Outflow/ capacity of 9 million acre-feet, store
San Francisco Bay Study. water for release at various times of

the year and~ also affect Delta inflow
° Advanced tidal hydrodynamic math and outflow.

modeling development.
Factors other than outflow that affect

° Water Right Decision 1485 monitoring Delta fish include:
by the Department.

° Commercial, sport, and illegal
° Comprehensive monitoring programs, fishing.

State Water Project funding for the ° Unscreened Delta diversions by about
interagency studies has amounted to 2,000 agricultural water users.
about $20 million. The latest protec-
tion is Water Right Decision 1485 ° Unscreened Delta diversions through
standards. The Department is committed the Contra Costa Canal for municipal
to meeting these standards. Results of and industrial uses.
the interagency studies will be
considered by the State Water Resources ° Land reclamation.
Control Board in a planned rehearing of
Decision 1485, which may result in ° Waste water effluent and surface
revised standards. If the State Water runoff from local and upstream urban
Resources Control Board amends Decision development.
1485, the Department will meet valid
new standards, with or without the ° Oil spills.
additional pumps.

° Drainage and leaching water discharge
Various factors influence outflow, from Delta and upstream agricultural
Delta outflow varies as a result of water use.
natural variations in precipitation and
water development activities. Both Before the pumps become operational, the

of Delta inflow and diversions State Water Resources Control Board isstorage
affect outflow. Water projects in the scheduled to conduct water right hear-
drainage area to the Delta have ings, which will include this subject.
different operations. The State Water Any valid water right criteria will be
Project and Central Valley Project met by the State Water Project, with or
divert directly from the Delta. Both without the additional pumps. Installa-
projects decrease winter and spring tion of the pumps will not preclude
outflow and increase summer outflow, revised operations if new information
Projects such as the Hetch H~tchy shows an adverse relationship of project
Aqueduct and the Mokelumne Aqueduct operations on the bay.
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f~l]Sties, c~fli~s w~th F~ral effo~s al~ at pr~l~ t~ env~r~

Sacr~nto 0lstrlct ¯ 4. To a11~ t~ proje~ to ~l ~erat~ w~t~t
Co~s of Eng~nee~ ’ m~i~t~on �~ld establish pretends ~t~, In ~r op~nt~, w~ld ~ ccn~ra~

Dear Colonel Klvl~gh: ~ton wf~ other relat~ f~ral or ~-federal a~s ~ mot

~ce (t~S) ~t ~lth y~r staff and r~sentetfvls of the Callfo~la ~. 9~ a~ f~lre~ cff~t of ~ project ~em n~
9epa~ of ,star Res~rces (~) to ~prlss ~r cohcerns ab~t �~ l~s a~uately, t~lud~ discussions as to the sfgnlftdan~ f~ of
of the contl~ed ope~at{on of the 0elta Fu~in9 Plant (Public llotfce ~0} ~ ~ San Fra~isco Bay,and the te~itorlai sea. ~ d{scvssio~ a~ r~ui~
to att~¢ to resolve ~r concerns about tM ~d~uacy of the Ftnal v~r H~A (40 C~ Pa~ 15~.8). .
Env~ro~ntal l~ct St~t~nt (FEI5) on t~ ~eratf~ of the ~Ita F~f~
Plant ~ t~ ~ ~or m]t]gat]on and/or �~nsatl~. Foll~Jn9 that 7..Alt~ the ~IS stat~ ~ly t~t ]~uate ~tion vas
discussion, ~ agr~d to fo~a~ s~ciffc ~nts a~ rec~atl~ for ¯ available ~ assess the t~a~s of the proJe~ ~ San Franb~sco B~
altJgatSon ~o the Corps, a~ the ~ aSR~ to do lSk~Sse. - - p.sum the tl~torlal sea), ~ ~IS s~ld have fdentSf~ studf~ to

Tk~s ~tl~ had foll~d ~r revf~ ~.the F£[S, ~1~ ~n ~r
failed to ~et the r~ufr~nts or Inten~ of the ~latlonal Envfro~ntel PolfW The foll~l~ c~nts ~tllne ~r vim on the ne~ for p~e~
A~ (NEPA), the Hagnuson Fishe~ C~se~atfon i~ ~g~nL ~ (W~), tM " litigation a~ offer atternat/ves that u~ld allow contf~ed ~e~tion of
Fish a~ ~l]dHfe Coo~f~tfon A~ (F~A), the Coastal Z~e ~nlg~ ~ ~lti Pu~[~ Plant, ~fle m[nfsfz]~ advl~e envlro~ntal f~a~
(C~), a~ the water ~Ifcy set ToOk in the P~s]den~’s Ju~ 6. 1978 ~sa~ " ~ssa~ �~ts. He ~]feve t~t ~r ~zL~s provide a ~onable
to Congress (see ~r letter to y~ of 0~r 6, 19~):Our ~ef ~ce~ / ~l~lon to t~ pr~l~ caused by the ~]n9 plant operation ~ z11~ for
were that: " ~lflca~f~ o£ �o~ft[o~ ~ ~ ~plece lnfo~t]on Is available. , ¯

1. Fish a~ wildlife �~se~atton h~ ~ ~v~ual �~f~ratf~ ~e~ra] C~s: " ,
a~ h~d n~ ~en coo~l~t~ ~lth ~her feature ~ ~ p~e~ aS ~ul~ ’ : "
u~tr ~ (16 USC ~I}. ,    gltlr ~Vtl~ fn ~11fomla has ~sutt~ ~n losses of fl~w habitat

? ~ ~clf~s tn p~ulatl~ of a~S fishes (Advlso~ C~lta

provide for ~lnlmlzlng advl~e env~ron~ntal f~cts of the pr~e~ as r~ul~ ~ f~lral ~ln9 pla~s tn tM ~cr~nto-San Joaqufn 0~l~a ~ been _
~l~t~ str~gly el~ y~r-class stre~th of the strf~ nasa t~u~r

s~ld~er HEPA~ c~slde~{40 CFR P4~.l~Z.]4).~ch w~ld r~uceH[’~S the~]taves~ntthat~ ~teraddtt fonal~llve~a]te~atf~Sfr~ t~ ~’                   ¯CM~lck. 1972). Alt~ It ts ~raily r~ognfz~ that other
Sacra~ento-S~n Jo~uln Delta fo~ ~grlcultural pur~m (~ r~uce the ~ fish a~ isve~rat~ also ha~ ~an affe~ by water ~vel~
for tha~ water}. Th~s al~er~tt~ sh~ld ~ ~pled with ~ltc~es a~ ~ ~ta for strfp~ ~ss a~ far ~ c~lett than those 9athe~
practices that chs~e ~ater use~ the "t~ costs" of ~ter ~llve~. These s~�~es. ~ns~uently. water q~llty sta~s~s have been fo~la~
~sts w~ld reflect the ~unt ~ufred to �~nsate for proJe~ ~caslon~ ma{ncaln s~ctfic populatt~ S~lces of str~ bass {State ~at~ ~s~
losses of fishew prMu~tvf~ ~lthfn the San Fra~fsco I~ a~ trS~tarl~ ~trol S~ 1978). .

",

s~cles, t~ e~ c~nl~ of o~nim using the.sa~_~abltat ~1 a~so
pro~ect~ {State Hater Res~r~ �~t~1 Board, 1978). iris ass~lon has

~ closely rns~le those th~ existed before ~e h~b~a~ w~s de~r~ by
~er develo~n~ ~ ex~. flo~ever. ~ec~use no ~wo species use ~he s~

plans �~1 for ~ f~cillty (~erlpher~l C~n~I) ~h~ ts designed to ~

, ~K~ases ~n e~OK pu~9 (Ci]~fo~la S~ite Legislature, 1979). ~ls pl~nn~
ufli protect other species ~ va~ greatly. ~ ~es ~_~se in ,

* facility ~s the ~sult of the long-sta~in9 ass~¢l~ that entra~nt fs the
~e~ ~hDe others ~ decl~ {California R~r~ Agency, x~;. ~rSmw s~rce of losses of fls~ry pr~t~v~t~. If, tn fact, ~ster ~ports

State ~ater R{ght Decision 1485 establ{sh~ sallnfW sts~ards f~ the
am the prfmaW s~rce (or a significant source) of these losses, then the .
~ratlon of faciHtfes planned tn Sentate 5tll 2~ ~ld not RStOR

Sacra~n~o-San Jo~qu~n Delta a~ Suisun ~rsk a~ placed restrictions on ex~
,~ng during periods t~hen y~n9 strfp~ bass ~ld ~ ~st vulnerable t~

~s~rces unless thw ex~ ~ater at ~ ~eAcer than present levels; such

entrat~en¢ Into the state and federal pu~lng plants ~n the south 9elta tSta~e
~ratfon c~ld ~nefft ftshe~ res~rces, ~ ~ld mid the pr~

Mater Resour~s Control 5oard, 1978). These sta~aNs ~ere ~sed on
" "~ the facilities (i.e., Increas~ ~ter export).

~ela¢~ons developed by the California 9epart~nt of Fish a~ Ga~
~ch re]at~ nu~ers of 38-~ striped bass vith ~nthly ~ter ~s during

Rega~less of ~ether entra~ or ~ of ~ter ~s the ~

gune and July. The facts that (1) ~ pu~fng caus~ ~W y~ng strl~d ¯ sf~tffcant s~r~ of fishery l~ses, the ~era~tons of the Delta ~ Tracy

~ss to be entrain~ into the put,n9 plan~s (CMd~tCk et al, 1977) a~ (2) ~e P~ln9 Pla~ are a ~Jor cause. ~ the losses. ~e m~n~tu~ of l~ses at

fish salvaging facDft[es at these plants ue~ ~neffect~ for am11 f~shes
~ plan~ pr~bly Is propo~lonal to the volum of ~ster pu~d by each

(California ~es~rces Agency, 1973), led to a tentattw �onclusion that the a~l]y {U.S. 9epa~¢lnt of the Interior, 19~). O~scontl~t~en of

declines tn adult populations of striped bass In the estuaw prf~rlly ~ere t~ ~ etthar pla~ ~ld not result fn �~lete ~covew o~ fishe~ ~u~.
, ~ r~uction in operation by either or both plants ~ld resust ]n

~sult of lntraf~ losses of y~ng striped ~ss (C~a~ at ~1%1977)...T~ mitigation of presen~ idve~e ~a~s. S~mtlarly, increased anna1 ~lng by
~ estl~tes thai 40 to 8Q million 3uvenlle str~pe~ oass a~ Ios~
thr~ ~po~ pu~ng (Chadwick et al, 1977). . . II~er or ~h pla~s would resul~ tn fu~her flshe~ decli~ (FEIS ~ge 127).

In recent ears, the $~le~ntatlon of the ~ater qual~ stand~s tn ~e ~ his applt~ for an after-the-fact pemft fr~ the U.5.

~ater R~ght Decl~f~ 1~5 has fa~l~ to prot~ species o~he~ than stripedJ Co~s of £ngi~ers (unit S~tion 10 of the Rivers a~ Har~ Ac~ ~ 1899) for.

~ss. Further theR have ~en~shs~, u~xpected ~cllnes 1n striped bass
t~ continued operatf~ of the Delta Pu~plng Plan~. This operatt~ ~ludes

rec~lt~- The ~use of the ~cllnes Is unclear, ~L It ~s probable that ~fst~ng annual expo~s o~ appr~t~tely 3.0 m1111on acre-feet ~vfth pl~ to

direct entrapment losses a~ only ~ally responsible. The ~clfRs sug~st ~M the o~rat~on to delfve~ 4.23 i~11ton ocr~feet {CD~, 1978). F~sent~

~at the water quality stand~rds {including expo~ pu~in9 l~mftat~ons In
" ~ve~e lmpa~s have n~ been ~lttgated or �~pens~ted and ~p~cts of fncreas~

su~r ~nths) are not prorating the estuaw adequately, and additional~ future operations have not been assessed fn o~de~ to propose mf~g~tt~

limitations on expo~ pu~tng are va~anted to mitigate ftshew losses in the
~e~atlon. M~th the exception of losses of spaHnfn9 and re~ng
behind dams, there Is little doub~ that the presen~ operations of ~ Delta

~tuaw. Tra~ Pumping Plants have had t~e greatest adverse 1~pact on the

"~" =Acc~tngly, r~ear~ers question If these ex~ losses of fish are the ~sources In Ca]~forn~a of any extst~n9 projects, and thef~ cont~

~or contr]~tor to the ~cllne fn the population. Population proje~ons,
~eratlon poses the greatest threat ~o the r~nin9 resources.

MS~ on the relationship bergen pu~]n9 rates a~ ~ of ~ng striped
~ss, have failed �o p~]~ the ~cl~nes observed since the dr~ght o~ 197~ Ne~s fo~ Rftf~Atfon of Puff n9 Plant Impacts and C~pensat~on £o~
]977 {Stevens, 19~). S~ ~ea~che~ suggest that ~uced fres~ate~ tnfl~ .~ p~Ject;0ccasioned Losses:

into the es¢uaw has 11m~ted its ~rwfn9 capacity for striped bass (a~ other . ’
¯ specfes) by lfmlt]ng the dfspe~al of ~n9 and ~ducln9 their ~o~ suppl~

~
It is the ~S policy to ~c~ that projects ~qu]rlng Co~s

{Cannon and Goye~, 19~). Th~s m~ have me~]t due to the volu~ of freshwater
~.operat~ In a ~nner to minimize adverse tmpe~s to ma~ne, es~ua~ne, and

dive~ annually befo~ ~t reaches San Francisco ~ £stuaW. Studl~ of i~dr~us fishery resources. MheR {~acts cannot be eliminated by

estuaries fn the Soviet Un]on have sho~ that annnua] reduct{ons tn freshwater
’ mf¢lgatlon~ �he ~S rec~s that losses be c~pensaL~ by repla~n~

]nf]ow to estuaries by ~e than 25 pe~cen~ of the hfsto~]cal Inflow ~use    ~ ~place~ab~tat ]ossesValUeS p~r~ly]°st or ~stroyed.thr~gh ~storatlonThe I~S ~nerallYor e~anc~ntbelieVeSof hab~atit pRferablea~ o~]yt°
-

significant b~o]o3~cal chan~es (Rozengu~ a~ H~dock, 1980); fres~ter
to the San Francisco 5W Estuary has alreedy been ~educed by approxi~te~y 50 seco~ari~ throu~ a~f~clal pr~agatlon (I.e., hatchew W~ducLfon).
pe~ent (Hergessel e¢ al, 19~). Fu~her ~du~ions ~ e1~m~nate so~ spec]~
of fish frm the Estuaw. The ~use of the ~ct{ne o£ flshe~ resources should

~e 9elta Pu~fng Plant ts responsible for dive~fng s~n~f~cant ~e~~

~ dete~ned so~ ff these resour~s are to ~ ~stor~ or, at the YeW least,
of fish fr~ the 9elCa (FEIS pg. 59). ~nual losses oF striped bass

- ~tf~t~ at between 40 and 80 mtll~on (Chadwick eL al, 1977). These ]oases
~tn~alned at present reduced populatl0n ~evels. represent r~ly 36 pe~en~ of all y~ng striped bass, ~n the estuaw

PRsent plans {Senate Bill 2~) call f~ ~sto~atf~ a~ ~tnte~n~ of {Chadwick et al, 1977). If thls l~s Is translated tnLo ]oases of adu]Ls

"~uit populations of fish a~ wildlife" at ~cenC h~storical levels. These "
(resulting fr~ a single year class) then �he loss of catchable adult strlp~
Mss, resulting £r~ dtrect entraf~ losses, c~ld ~ceed 1.6 m[]Hon f~sh
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PvoJec~s Coordtnabor -3-                 February 15, 1983 PvoJecba Coordlna~o~ -4- February 15~ 1983

1 1 Pa~e 37, ~op para~vaph, rlEh~ column, ~here are numerous

14 durlnE ~ar~a~er fish spa~nlng periods are p~eferable ~o

16 Pale 57, Table i0. Again, CVP and SWP expoPt8 a~e comblned and               ~2    Is due to the fact that (i) Clifton Court Forebay losses are

205

05499
C-] 05499



206

C--105500
C-105500



207

C--1 05501
(3-105501



2o8

C--105502
C-105502



LETTEI’ .[~ .... LETTEI .~(aStTaS ~ ...........Municipal Water District
COA~:HELLA VALLEY WATER DISTRICTserving a~ c~serving

1055 Ventu~’a Ave. ¯ P.O BOX 37 ¯ Oak View, California 93022 ¯ (805) 649-2251 UI~WA~’RWI~J’Y
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Central District any detrimental t~mct to a fishery ~source ~(ch fs continuing

Sacr~nto, ~ 95816 wat~ is d(verted f~ the ~lta. The CCCWA Is also aware that

9~(n9 Units at the Harvey O. ~anks ~]tm P~ing P]ant. hatcheries is st(ll experimental and we do not feel that this

~ CC~ ~t~ that thls ~aft EIR ts ~ry s(m$lar to the E(R ~ the "AgPe~nt

s~ that t~ standards a~e not a~quate. The CCC~ has legally chelated a~ It is possible (hat substantial changes may be proposed to
the adequacy of 0-1485 and Its ElM and feels thet the Draft E(R on t~ t~ Agre~nt. therefore, ~ feel that ~e~eren~s ~ ~is

outing units ed ~ i~l~e t~e In ~r eels by this ~fere~e. T~ mitigation measures for the four addltion~l p~mplng units
~$t stmnd alone. The CC~ feel~ .th(t It i$ t~ Joint obilgat(~

Addlti~ally, the CCCWA would llke to c~ent oe $ever#] point# of the of the CVP ~nd S~P to eltlg~te the 1o$$ of fishery resources
draft EIR. in t~ Bay-~lt~ syst~. If ~ RoJect fmils to mitigate

I. The dr~ft EIR does not analyze the environmentml deege$ (hmt
have alremdy taken place In the Bmy-Oeltm System due to the ~. The drift EIR states thmt t~ yield of the S~ will be increased,

the additional pu~(n~ units is ~t ~n adequate ~al~sts of t~se ~ until adequate standards for the Delta and t~ Bay are

EIA ~eferencSng fl~ studies that a~ Sn pro~ess ts ~t ~uate.
All ~cessary states sh~]d ~ ~r(o~ ~(o~ ~itt~a) export 6. The draft E(R does not address the enerqy te~acts of pumping
(~ all~ ~ ei~ pm~ ~t the Bay-~Ita $~t~ Is ~t ~versely the ad((t(ona] yield of the S~P fr~ the addltlonal pumps to

). The ~ft EIR stltes th(t t~ f~r ~ ~it$ ~Id i~re~ ~i4 l~hmcepi euntain$.
c~pability to t~ design c¢paclty of I0,~ cubic feet ~r

4
The State Water ))oJect (SW)) hi~ signed contr(cts to ~llver (~ $~ary, the CCCWA fees that the ~raft [IR on t~ pro~sed additlon¢l
~re water th~ It Is capable of ~llveln9 to water contractors. ~t~ units ts ~ak, ina~uate a~ ~ftclent as ts the EIR on the ~ater

LETTEII I~J

Quality Control Plan, D-1485 and the proposed Agreement to Manage Fish
and ~ildltfe Resources in the Sacramento-San Dolqutn Estuary. Our basSs ~.~

State Hate~ Resources Control Board of the State of California ~. 743385."

Resources ]s petty ~ these proceedings a~ has copies of this pleading.

R~n
Very truly ~urs, C~tral District
J. Michael Nalford ~t of Water Resources
Ch(ef~eer P.O. Box
Conga ~a County Water Agency Sacr~o. Ci. 9~16

O. Banks ~lta P~I~ PlantPa~l E. Klikenny

~nv~ro~ntal Control
~EK:~O:cal                                                                                                     T~ ¢~stll~-L~e Art~ead Hater ~enc~ has reYt~d

~tKactors Audit ~lttee and the State Water ~ntractors.
1    Inc. ~ t~ Four (4) a~ItJo~l p~lng units at t~ Harvey

Ptease ~ advts~ Lha~ ~ s~ L~ c~n~s su~ed,

210

C--105504
C-105504



LETTEII [~ LETTEII 1171

............ D~DL~ ~ Wx~ D~

~n~ral Distr~ct Febr~r~ 15, 1983 4.3.4

~rt G, Pot~r, Chief
Central 9~strtct         ’

EIR ~ the P~sed
F~t~ Plant. ~ ~ve ~vt~d t~ general c~nts su~ttt~ by ~pre-
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I
The Metropolitan Water District ot Southern California .~. ~be~t ~. Potbe~ -2- ,,~ .... y ,,, 1,,

Pebrua~, 14, 1883

conservation ~ac/litiee and vLth those avoided costs oF

* Presented by Richard C. Clemaer at Department of Water ResouEcee
hearing on Februsry 4, 1983 ~n Sacramento.
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the fou~ additional p~pe is eaeentlel to ao~ompliahlng that

eubstlt~ta velar s~glles. &11 s~¢h rn~o~ences should h~

that obligation in light o~ th~ failure of ~o~sltlon 9~

~ro~ect fish and wiZdli~e as the~ are impacted b~ 8tate project

o~:attons. ~ that end~ we again ~le~e ~o ~k with the

De~:taent ~o meet the Stats ~:o~ect’s res~nsibility.

Units, Harvey O. Banks Delta Puaplng Plant," ?.    Iota that the availability oE interilttent

~ Division o~ O~=atlons

5820A ~ended ~to~ 13~ 1981.¯Change the ~rase, ~e Co~s ~11, ~th
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d~ys a~d C~i~tcal yaa~ types.) (Page 14)
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Chapte~ 4 (10,535 cfl) also ~e| not agree with that in Table 4 of the
Plnal IZR (10,554 ~a), (Page 58)
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diskributien syste~ ~h~ah convey only grate p~o~e~t ~ater. It is in the C¢1o~ado Rive~ benking reconnaissance-level study

(Page C-14)

131. Nha~ is the significance of separating CeeLtee veterehed (Page D-20)
supplies froa other local supplies? (Page C-10}

shown in Table 9-5 (64,000 to 190,000 &P} are different from (Page D-24)

should be used. (Page C-10) requirements let alone provide for inetreall progrllls. (Page 9-22)

(Page C-10) South Bay service area are a local responsibility. (Page D-28)

would also Occur with the additional water provided by other

future. (Page C-19) option, should the local co]l~unitiee believe it to he in the
public Interest. (Page D-32)

developed by groundwater storage." (Page D-1) (Page 9-35)

dry hydrologic year alpacas. ~ould it be ~o~s appropriate to 153, In the cululative- effects of S~P deliveries dincussion~
state that the i~pacts represent the increase in firl yield Table 1-11 shows 1990 level deliveries to be 3.056 HaP. ~e

according to the ~o-agency Fish Wgreelent Final 2IR. Indicate
~he reason for the difference. (Pages D-37# 9-38)
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PALMDALE WATER DISTRICT

218
I

0551 2
C-105512



LETTEII [~ LETTEII [~
TULARE LAKE BASIN WATER STORAGE DISTRICT

T07-429-6336

yeb,ruary 11~ 2g83

Peb~u~ 14, 1983

Un£t= At The Harvey                                                                   Re: Dra£t EIR On Proposed

Inc. on the fom: (4) additional pu~£ng un£ta at the                                   The Tulare Lake Basin Water Storage District has reviewed
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peak and o~f-peek energy oost for PG&S la ~ ~o 16 ~11n ~r

2.    The Two Agency Fish and Wildlife Agreement he8 not been ex-                                   ~o Inorease the ~onthl¥ diversion rate to 10,200 cfs is ...                       ¯
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for the S~ conttactor~ should ~ d~op~d. ~e~e is no con-

water avail~le for expo=t by the existing ~lta ~lng
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AUDIT COMMITTEE
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are reflected in the future water requirements from the SWP deem~haslzed. The intention to ~nstruct the additional facil-
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ADDITIONAL PUMPING UNITS, Harvey 0. Ba~k8
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Resources Control Board’s Striped Bass Worklng Gro~ by
Under the heading No-Actlon Alternative, the representatives of the Department of Water Resources were

statement is made that "Under the no-actlon alternative# oloser to I00 million or about eight t~mes as m~ny. The
losses of white catfish from the Delta will increase as EIR’s estates Of entrain~ent losses are far too low.

~ exports increase." I am unable to locate in the report ,
any description of how exports will increase under the Page83. Dnder the heading Impacts on the Suisun
"no-action plan", or how that could o~our without action by Marsh, the report su~eaarily dismisses any impact on the Suisun
the State Water Resources Control Board and an EIR on such ~-ar-~by claiming that the Marsh will be protected by the water
changes, supply facilities to be constructed there. There are two basic

fallacies in this assu~ptlon~ The first is that there is any
~. Under the headings Zmpacts on Resident assurance that all the necessary Marsh facilities will indeed

Fish and Proposed Alternative, the stat~ent is made that be built. Current negotiations between the Suls~t~ Resource
~’~re would be no change’~’ i~ spring and sudsier exports." ~g Conservation District and DWR are based upon the praise that
That statement is refuted by Figure 8, which shows "that the only part of the needed faeilitles will be built unless the

~4 maximum export levels which occur on weekends would be ~ B~reau of Reclamation is authorized by Congress to participate.
increased both in the magnitude and duration throughout The second fallacy is that even if all of the facilities are
April, July, August, September, and O~tober~ The conclusion built, their ability to protect the Marsh is contingent upon
that "Thus incremental effects on resident fish populations the availability of adequate quality water at Collinsville for
would he confined to wintero~, has no a~parent basis° distribution throughout the Mnrsho There is no assurance that

such quality water wi1~ be available.
Page77. Under the heading Impact on A~uatic

Invertebrates, state~nt~ are made that "NoL~ally, ~ore Paqe86o Under the heading Sun~ar~ Of O~erational
than 60 percent of the ~pepulation of the estuary Impacts Under the Proposed Alternative, there ks a last of

~5 is found in the Sulsun ~y area. Much of the remainder is "incr~ntal envlron~ental ~acts" found "not to be slgnl-
found in the W~stern Delta°" The report should ~ote that flcant". I have seen no evidence in this report to justify
~npopulations are low in ~ny Delta channels b~¢~use finding that the changes in channel velocities and er@ss~

els have been c6nverted into a series of fast 40 Delta flows will not be significant. Salmon end eteelhead
~lowing canals used to carry water to th~ export p~s. ~igratlons~ striped bess miqration, American shad ~lqration,

~ that it will change a great deal, that the period of higher
4~ the assumption that th~ increased p~ing will "not ~ff~ct

The estimates do not include the bass larvae or Short TeemUsesof

plankto~ development needed to generate zooplankton food

subsequent planting of striped bass and chinook salmon.
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DEFENSE FUND
~

DEFENSE FUNDENVIRONMENTAL ENVIRONMENTAL

February lO, 1~83

realien" celled for by Governor D~ukne~l¯n in hi¯ 8tat¯ of the 1. ~ ~

!

The ¯nelyiis of the impact of the four additional p~ps

2                                                                       3
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p~oject, Particulars ~ollow.
mechmnisas~ ~ncludings

schedules designed to minimize ~lshe~y impacts. If ¯ low ~m~ct ,

d. ~~

4                                                                  ~

,

17
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understand except In the context of the statement that =... the

24 elements to any~ plan to balance .supplies and needs,

25 may indeed show that the ~our additional punps p~ovide economic
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DELTA FJ~VIRONMENT~ ADVISORy COMHIT~E (DEAC)

regard~,s I the capacity of the existing pla,t by 61t, but tha~ you intend

--~- 2 strl~ed bass by 101,SO0 "yearling equivalents" and the

changed. Since 197G, these--~6~relatlons have’failed to

assess the effect of the proposed project on striped bass

in it will weaken DWR’S credibility.

2.    The assessments of the project i~pact on other fishes

Department of Fish and Game ~nd the Departl~nt of Water

only fish larger than 30.i ~i~ in May, or 40 ~�~ in all other

10 The 8rooking being p~oposed is experlm~ntalo There la

biologists have serious doubtl.

ProJeot wet10 W~ urge you to wlth~J~aw it ~nd’to more vigorously
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Comments On; Draft Environsmntal Impact RepOrt - PROPOSED The use of the term "unavoidable losses caused by
ADDITIONAL PUMPING UNITS, HarVey O. Ba~ks the State Water Project" is also objectionable. ~ losses
P~Inping Plant, Wov~r 1982. ~4 are not "unavoidable". They are Just incompatible with thecurrent operation o~ the ProJ~ts. Prc~otlon of the idea

that the losses are unavoidable, and that we know they can be
SUMMARY Compensated for by pla~tlng striped bass and ~a~mon is very

objectionable.

~age~-zPa e S-2. Bnder the heading Related Fish and Wildlife
alterna~lblePa e S-7. In the section on envirom~ental~,~s the statement that the detrimental effects Of S-5 Indicates that all of the alternatives

ot present diversions on the Delta fishery have "been minimized                             provide a
not true. Since 1976 the index ranged from 14 to 49. Howto the extent found reasonable by the State Water Resources

. ~5 can the installation of these four additional pu~ps cause itControl Board in the Decision 1485 flow and quality standards
and diversion restrictions during the ~ost critical period to more than do~ble? The authors are evidently using corrals-
May through July", This statement is false and misleading, tions between data outflow/diversion and the striped bass
The flow and quality standards of D-1485 Were establlshed with index that greatly overestimate the striped bass index each
a specific intent of maintaining striped bass levels at those year since 1976. This must be corrected.
approaching--r~out project conditions". Since they have
been in effect, the striped bass’ has decllned to extremely low
levels and appears on the verge of collapse, The Board has CHAPTER i. INTRODUCTION
not found that the continuing damage is reasonable nor did
they ever ,find that greater restraints were "unreasonable".

Page3. In the second paragraph under the headingThey expected D-1485 to save the bass from further
Delta Water Quality Standards, referring to D-1485 standards,

The las~ section under t~is heading contains two the statement is made that "These standards are for protection
inaccurate and misleading statements about the Two-Agency of all reasonable, beneficial uses of water in the Sacramento-
Agreement that is b~ing considered by CF&G and ~M~R. They San Joaquin Estuary, including municipal and industrial,

agricultural, and fish and wildllfe. Decision 1485 is’16 intended to provide the same level of protection to these
"The proposed agreement contains several new concepts beneficial uses that would have been available had the water
not covered by Decision 1485 including: projects not been constructed." It should be clearly stated

that D-1485 has not accomplished this. Under its terms th4
o Mitigation for unavoidable losses caused by the striped bass pop~-l~tion has declined to very low levels.

State Water Project ~nder present operations.
This will be the stocking of striped bass and
saL~on. CHAPTER 5. ENVIRONMENTAL IMPACTS OF INSTALLING AND OPERATING

ADDITIONAL PUMPS.
o Additional mitigation when the Department of Water

Resources increases export pumping capacity within Page~71. Under the heading "Proposed Alternat|ve
the limits of the Corps of Engineers criteria. This there is the stat~ent "With respect to the daily operative1
mitigation will increase stocking of striped bass." ,changes of Clifton Court, there will probably be some increased

entrainment of juv@nile migranfs [salmon and mteelhead] on
The paragraph conveys the idea to readers that weekends during spring. This would be offset with lesser

stocking will provide mitigation and that the agreement is effects during the week with no significant Overall effect."
This kind of generaZ statement is inadequate. The zeportevidence of that. The draft agreement provides "The SWP 1~ contains no assessment of the relationship between variouswill finance hatchery produced striped bass and the studies

to determine the feasibility of planting thes@ fish to pumping rates an~ entrainmmnt losses, provides no basis so
mitigate losses caused by water export." Zt do~s not imply the reader ca~ assess entrai~ent losses, and’does not make
that stocking will work. These statements ate very misleading assessment itself. The statement that there will he "no
and must be clarified. The draft should say that the value of significant effects" appears to be a guess. ~t needs
stocking striped bass in an estuary is unproven, that it is substantiation with real evidence.
offered in what biologists consider a last resort attempt to
save the bass fishery.

Page73. Under the heading General Impacts on Page74. The section headed No-Action Alternative
Striped Bass, the description that larval bass ~re "fouhd does not descri~r the effect of present d~version on striped
mainly in the entrapment zone" and then move downstream to bass. It only describes operational                     Constraints of D-1485

(without noting that they have been unsuccessful} and notes
~ provideSan PablOtheBaYreaderin earlYwlthwinterthe klndiS misleadlng.of informationIthed°eSneedsn°t ~ that the losses will increase "mainly due to higher experts

to make an assessment of the effect of four new pumps on from July through O~tobe;". This seems a contradiction of
bass. Instead, it sugg@sts that most are out of the p~mps’ the statement made on page 56 under the heading No-Action
Influence. Alternative that "with the existing p~mping units---~

present~thly export pattern would continue".
The report should convey the idea that until the

State Water Project came on line~ more than half of the young Under the heading Proposed Alternative, the statement
bass spent the spring and summer in the Delta. A great deal is made that "under the prop~e~alternative no significant
of investigation has shown that mince then the Delta has incremental effects 9n young striped bass survival is foreseen,

1~ become a less productive and a dangerous place for them .... because monthly/weekly export patterns and Delta flows will
In the last ten or so years, the millious of ba~s eggs and not be cha~ged during the April through October period."
young fish that are washed into the Delta have uot survived
well. The decision makers should ask, "will four more ~ According to Figure 8, maxlmumdiverslon levels will greatlyincrease in April, July, August, September, and October to
pumps affect this?" take advantage of weekend offpeak power rates. There is

evidence that current export rates cause severe problems that
It is important for the re~der to understand that need to be addressed very soon if the striped bass resource is to

the distribution of young bass ~n the spring and early summer be saved. Thi~ EIR contains no evidence that the proposed
depends upon spring flow. In years of high outflow, more of increases will not cause a significant increase in the losses
them are found downstream out of the influence of the pumps of young bass.
and in years of low outflow, more begin their lives upstream

20 where the pumps have much more influence. The fact that a Pa~e 74 and 75. Under the heading Other Alternatives
higher proportion of the young bass are found downstr~am.ln ,Table 18 describes the indexes of young-of-the-year striped’
Sulsun Bay (not necessarily in the entrapment zone} is bass at 1990 levels o~ export ranging from 101 to 59, largely
primarily because those that wash into the Delta, die for depending upon the wetness of the year. What the authors of
lack of food or are exported along with the diverted water, this report have evidently done, is to estimate projected
This is the kind of lnformatlo~ that the ~eader must have to indexes of young-of-the-year bass using the old correlations
evaluate the risk of installing four additional pumps, between young bass and exports and outflows. These correla-

tions are no longer valid, and have not been since 1976.
They caRnot be used for this purpose. Since 1976, the indexThe statement that the number of bass that become

~5 has bee--~ch lower than predicted. Table 18 and the entireadults depends largely upon #sallnities during spawning in

21 the lower San Joaquin River" needs dootu, entation. Salinities description of environmental impact here may delude the
during spawning was not mentioned by the 1982 State Water uninformed reader into helleving that the bass populations
Resources Control Board’s Striped Bass Working Group as a are going to be sa.tisfactory if the four pumps are installed.
major factor affecting the ntu~ber of bess that become adults. The truth is that the bass resource is in very serious trouble,

that the Dspar%~ent of Fish and Game believes the trouble is
The last two paragraphs onpage/~a e 73 are a very brief primarily caused by the operation of the Water Project, and

description of the index of the young-o--6-~-~-year striped that no one k~ows what will be the effect of the four new
bass abundance, and how ~hey were correlated with outflow and pumps and the propOsed change in pu~ping schedules. It is not
diversions up until 1978. This correlation is subsequently even addressed here in a serious way.
used in the report to predict the atrlp~d bass indices wlth

~ the four new pumps. The fIR fails to even mention the fact ~. Under the headings General Impacts on
that such predictions have overesti~%ated,the actual index by American Shad a~ Proposed Alternative, the statement is made
many times every year since 1976, There has been much concern that "..no significant Inc{emental effect DO the migration of
expressed by many groups and agencies about this, and it has the American shad is foreseen." The statement is evidently

based on the previous stateE~nt that "under the propOsedbeen well recognized that the correlation can no longer be used
~ alternative, weekly and monthly export patterns of Deltato predict the effect of pumping. These last two paragraphs

are completely inadequate and misleading, flows would not be changed during the m~st critical period
for young shado~ The repOrt contains no information defining
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~=~ ~. ~ National Audubon Society

S.    ROIEKILLY
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Calffcrn~./Nevada                                                                                2 -

Service Area despite the delivery of 2.5 - 4.5 MAP/year. that the ~pacbs are unknown. The issue is of paramount

"no impacts" ~n Stats Service Areas. There will be £mpa~ts.                              VIII. Sulsgn Mansh .Protection and Water ~uallty PreSent,q,:

into p~oductlon, oF they will add fl~m yleld to the SWP.
supply facilities will he built. If the Hu~eau of Heclamation

does not parbi¢Ipato~ only some faoilitles may be built.

dry and crltlsal years, even the mln~mal protections of D 1~85
the fIR is inadequate and fatally flawed. How would the pro-

should Inoluds mltigatlon proposals for all the altsrnatlvss
of the axpse~sd effects and ml~lSa~ions mush be made in the

the DEIR mentioned. It is uon~slvabla that the addltlonal

pu~ps could provide steerer flexibility in avoldin~ additional

negative Impacts on fisheries. The~e mu|b be epe9~fle commit-

men~e by D~R be schedule the pu~plnE to minimize bhs flsher~

~mpact. ~0 DWR reco~e~dations to M~D on prlclr~ reforms should be
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---o~---

Held ~n 1~ D~VID SC~S~E~ 5
Resources Building

lS DAN C~PZN 23

~7 J~Y J~ 26
---o0o--- 18 ~N ~L~Y 28

~ J~N ~l 34

A~ICE ~OOK

1 FIIDAY. ~BIU~Y 4, 1983, 9:30 A.M. 1 will ~ ~equtred.
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I add~ttona~ pmsps and ~he ~dse ruled ~hs~ I ti~.

2 ~he Corps should ret~n ~ur~sd~ct~on to 2 The proceedtn~s ~hts sorn~u~ ~tl b~ In£o~’~.
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7 b ~

2 decision. ~m ~ould like to better understand it, and more 2 yo~ have ~ea~t with here In te~ms of fllhary impacts.

3 taportantly, make sure the public b~tter understands It 3 t~e t~o~Ld like to see those expanded also.    ~ob already

8 the alternative o£ addln& the four units end ~xportlnS 8 them to the C~rps pera~�~ end later ~oln& to the A-I0.3.

15 as I said be~ora~ I can’t underetar~i ~hy the £Our -- 10.3 15 the i~tentio:1 o~ the original le~islatlon to add the £our

IB ~e would llke to see that d¢cislon end that Io81c I~ d~vert rater in the wlnterClae vh~cb is surplus to ~orthern

20 expended,    ~e be1~eve that mare than 11kaly eom~ o~ the 20 CaI/fornla’s ~ede,. end hope£ulZy, the env~ronaentel needs

24 o~ the South l)~Ita. 24 ~l~Ive Is you are nov is the rlsht direction and hope£ully~

9 10

|
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13,
t4

I step process In the draft of Inste111nK pu~ps that are I

3 eventually contemplated should be explained more clearly

5 of the ~atter is. that the reason for that tt~-step process S

is the Department’s misguided decialoq so~e tlmo ago to
the fish end wildlife resources, and I w~11 defer to them,

7    try to avoid federal review at this tlmo.                                                 7
partlcuta~ly Don Kelley of l)~t~, in deaorlbins sose o£

2 It was Mde by ¯ pest edalnlstretlo~, t~ ~uld hope that

10    the new administration ~ould take another lo0~ st that to us, end "~@ w~ll be |pellir~g this out in ~ore detail

finables Very w~11 defined, explicit and extensive �omit-

fo~ard.

sent sought to avoid Co~ps review us that the Federal                          17
of Fish end Ga~e Director has seen fit not to sign.

Flsherlea Agency, pertlculerly the ~atlonal Nsrlne F~sherlas

sald, than, It Is~ even more crltlcsl that the
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27                                                                  2!

1    of asraeMn~ ~h ~he I)eper~Nn~ of t~er I~sources ,and 1     for allo~lns us ~o corm and ~ v£11 look fo~a~ ~ vorkl~

2    ~he Bureau of Recla~ion :essrd~nK ws~er develo~n~ proJ- 2    w~h you as you �~le~e ~he EIR process on ~he four p~s.

29 30

!     Hovesb~r draf~ EIR ~e a e~ep b~ckwa~d. 1    reasons:
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3t 32

33 " " 34

2 &es~ons Cha~ here b~en aade by the speakers b~[o~e u. 2 HR.’HcRI~I~¥: Hy nm ~s ~r~ ~K£nney and
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!
~ o£ reality and wha~ can be achieved. 1 abou~ ~h~t.
2 F~, POTT~: Thank you. 2 I would l~ke ~o see the ~viron~ental

41                                                                                                     42
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43 44

1 ~ ~t~O conc~tv~bt~rha~ bo~h parct~c~n ~tn, but I do~’� ~ open,on, 3"~u~r ¯ ~y ro S~ ou~ o£ ~vtn~ ~o d~I ~lrh ~n

|
45                                                                                                     46

|                                               "
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Letter 1                          supports, is in serious danger. The
Commenting Entity:                  cause is most likely one or more of the

O. S. Department of Commerce            following factors:
National Marine Fisheries Service

Februar7 2, 1983                    * The plankton food supply of young
striped bass in the western Delta and
Suisun Bay has been greatly reduced

Response 1                                             each spring. Export pumping of water
by the Central Valley Project and

Many factors affect the complex envi-           State Water Project is a prime
ronment of the Bay-Delta estuary, as             suspect.
discussed in the response to General
Issue Ii in this chapter under "General      ° Large numbers of young fish are lost
Issues and Responses".                              by entrainment in diversions.

The Department of Water Resources               ° Additional stresses are placed on the
believes recent data that show a decline       population by toxic substances such as
in striped bass population in the Delta         petrochemicals and pesticides.
are important and should be
investigated. The Department has funded     ° The adult population is so low that
and participated in various studies and         egg production may be inadequate.
programs to understand more fully the
needs of the Delta environment. To           If toxic pollution is a major reason for
date, no conclusive determinations have      the decline, then it is possible that
been made in connection with the striped     present regulations are reasonably
bass decline,                                       mitigating State Water Project impacts.

The Department has participated in the       While some of the factors relating to
Cooperative Striped Bass Study and the       the decline .in anadromous fish in the
Striped Bass Working Group, and has           Sacramento-San Joaquin Delta, San
provided about $20 million to fund the        Francisco Bay, and the continental
interagency ecological studies since          shelf may be due to causes unconnected
1970. The Department also provides           with the project, the Department
funds for monitoring under provisions of     recognizes that operation of Banks
Water Right Decision 1485.                       Pumping Plant is an important factor to

study in connection with the decline.
As discussed in Chapter 5 (General            This operation was the subject of public
Impacts on Striped Bass), in November        hearings that resulted in protective
1982, the Striped Bass Working Group          standards that regulate operation of the
reported the following findings to the       State Water Project. These standards,
State Water Resources Control Board.          set forth in Decision 1485 issued by the

State Water Resources Control Board,
The production of young striped bass has     were designedowith the principle of
suffered an unsteady, but persistent,         providing Delta conditions that would
decline from population levels that were     have existed without the projects and
high in the middle 1960s. The decline       protecting the estuary fish, wildlife,
was particularly severe in 1977, and          and beneficial water uses by mitigating
production of bass.has been low        project effects. They include restric-young
since then. In the last decade the           tions on both the timing of pumping and
decline became apparent in the adult          the quantities of water to be exported.
population. The adult population is now
about one-quarter of its former size,         Decision 1485 conditions were based on
and there is little sign of recovery,         information and planning available just
The bass population, and the fishery it      before the decision was adopted. The

C--105546
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decision recognizes that the conditions The final report also presents alterna-
would not fully mitigate impacts of the rive methods of constraining operations
project on fish, since to do so would of the Banks Pumping Plant to benefit
seriously affect project operations. Delta fish. These other operational
Through its balancing process, it mitigation constraints would also
established what it considered regulate timing and amounts of water
reasonable conditions. These conditions exported. These mitigation options
will govern operation of Banks Pumping are:
Plant and the State Water Project with
or without installation of additional ° Further reductions of May, June, and
pumping units. The Department will July exports below the present limits
comply with valid existing and future established by Decision 1485.
State Water Resources Control Board
protective standards for operation of ° Limitations on daily variations in
the State Water Project in the Delta. pumping rates to increase fish screen

efficiencies for striped bass.
In addition to the protective standards
established by the State Water Resources Both of these options are analyzed as
Control Board, the preferred alternative Mitigation Option 2 in Chapter 5
is to operate the additional pumps in (Table 5-27). Both would reduce bene-
accordance with restrictive diversion fits to the project from the proposed
criteria set forth in U. S. Army Corps additional pumps and further reduce
of Engineers Public Notice 5820A, adverse impacts on fish.
Amended*. This Public Notice restricts
the quantities of water to be exported More details about these operational
with the new pumps by limiting amounts constraints are discussed in the
of water that can be diverted into response to General Issue 4 in this
Clifton Court Forebay. Also, the chapter, under Mitigation Option 2.
Department has recently spent about
$5 million to improve fish screens at
the Skinner Fish Protective Facility in Response 2
coordination with the Department of Fish
end Game. The permit process included a review by

the U. S. Army Corps of Engineers that
In conjunction with these two sets of included public input and the input from
State Water Project operational restric- a letter, dated March 30, 1981, from the
tions and improved fish screens, the National Marine Fisheries Service. This
Final Environmental Impact Report on the process developed diversion limits, and
Proposed Additional Pumping Units the Department of Water Resources is
evaluates fish impacts based on more committed to these limits by letter
efficient of the State Water dated August 1981. These limitsoperation were
Project, which also acts to maximize published in Public Notice 5820A,
diversions during periods of low fish Amended, which is on page 7 of the draft
abundance and minimize diversions during report. Diversion limits for the State
regulated flow periods of high abun- Water Project are essentially keyed to
dance. Operation in this manner with historical levels and under these condi-
additional pumping units would reduce tions no additional permit is required.
impacts on striped bass. It is the Department of Water Resources’

*In this report these criteria are referred to as "Corps constraints".
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intent under the preferred alternative water transfer facility would require
to operate to these diversion con- additional environmental documenta-
straints. In addition, the preferred tion and would involve the Corps of
mitigation, the proposed fish protective Engineers permit process. The
agreement, would most likely incorporate Department expects that permit condi-
operating constraints similar to the tions would be acted on by the Corps
Corps constraints, at that time and that the State Water

Resources Control Board would also
With regard to recommendations presented reassess its conditions on project
in this comment: operations.

I. Limitations on annual export pumping
are discussed in the "Regulatory Response 3
Permits for Banks Pumping Plant, and
Related Environmental Documentation" The Department agrees that Delta outflow
section, Chapter i. They would help is important to marine, estuarine, and
meet one of the Department’s manage- anadromous fish. With or without
ment objectives, which are to improve installation of the additional pumps,
conditions in the Delta. It would Decision 1485 or other valid Delta
create problems in meeting other outflow standards would be met.
objectives, which specify protecting
the long-term water supply and With the additional pumps, Delta outflow
financial integrity of the State could be reduced in months when
Water Project. Reduction in export (i) flows in excess of Decision 1485
rates were discussed in the introduc- protective requirements were available
tion to Chapter 3. Limitations on for pumping at Banks Pumping Plant and
exports, which would still provide a (2) when diversions and corresponding
benefit with the pumps, are discussed carriage water releases were reduced.
in Chapter 5 (Mitigation for Impacts Delta outflow would be increased in some
on Fish, Mitigation Option 2). winter and spring months because of more

frequent filling of San Luis Reservoir.
2. Studies concerning screening Average outflow reductions of the

agricultural diversions show that preferred alternative are minimal,
great numbers of fish are diverted averaging 0.4 percent annually for early
by these pumps, but they have not 1990s conditions.
provided sufficient evidence as to
the effectiveness of screening. Additional operational alternatives and
Screening agricultural diversions screening have been studied and are dis-
would be one of the measures con- cussed under "Mitigation for Impacts on
sidered in the fish protective Fish", in Chapter 5.
agreement, which is the preferred
mitigation option. The Department is still reviewing the

draft of a report on studies regarding
3. Hatchery production and habitat nonproject, unscreened agricultural

restoration are addressed in mitiga- diversions in the Delta. Considerable
tion options contained in Chapter 5 numbers of young striped bass and some
under "Mitigation for Impacts on salmon are entrained in the numerous
Fish" (Mitigation Options 1 and 3). unscreened agricultural diversions in

the Delta. In general, it does not seem
4. No specific plan for a Delta water technically or economically possible to

transfer facility has yet been formu- prevent these losses by screening
lated by the Department. A Delta individual diversions. It may prove

worthwhile to screen those where consol-
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idation results in one larger diversion, decrease direct impacts on most fish
such as proposed for Sherman Island and species. Exceptions are chinook salmon
Tom Paine Slough, and as now exists on and certain other species that are more

Island. Even with these abundant during the winter.Ryer large
intakes, it will not be possible to
screen the eggs and larvae of striped The four mitigation measures presented
bass. Screening these large intakes is in the final report include restricted
being considered as a means of mitigat- operational modes to benefit fish, such
ing direct losses of striped bass and as reduced pumping in May, June, and
salmon at the Skinner Fish Protective July (see Chapter 5, "Mitigation for
Facility under the preferred mitigation Impacts on Fish").
option.

,Response 6
.Response 4

The alternative operational plans evalu-
Updated operation studies used in the ated in the draft report did evaluate
final report included more effective alternative operations based on annual
export operations. The more effective export volumes rather than average
operations would shift the timing of monthly pumping rates. In the draft
exports away from summer= periods of high report (pages S-4, 21, and 22), opera-
fish abundance toward winter months of tional alternative plans labeled 0-6.3,
unregulated flow conditions when most 2’6.3, and 4-6.3 all maintained the same
fish species are lower in abundance, annual export volumes, but the addi-
Operations evaluated with the additional tional pumps enabled on-peak power
pumps showed that the pumps, with added savings. The other alternative opera-
capacity to store unregulated winter tional plans involved increased winter
flows, would accentuate this shift, pumping.
Striped bass, American shad, and white
catfish are important species that would The final report evaluates similar
benefit from this operational change, operational plans, based on more
The incremental effect of the additional efficient operation of the State Water
pumps under the preferred operation Project to maximize pumping during "low
would reduce direct losses at the Delta impact" periods, both within and beyond
Complex for 23 fish species, including the diversion limits set by the Corps of
striped bass, when compared to the Engineers. All the operational alterna-
no-project alternative. It is true that tives would minimize pumping during
full operation of the additional pumps times when potential impacts on most
could benefit both fish and the project, fish are greatest, See Response 4 to
However, uncertainty about future this letter.
options now precludes permit application
for full operation.

Response 7
See response to General Issue 2 in this
chapter under "General Issues and The draft environmental impact report on
Responses" regarding the Department’s the additional pumping units did discuss
future intentions, environmental changes resulting from

related past, present, and reasonably
foreseeable and probable future

Response 5 projects. Impacts of future storage
south of the Delta and of a Delta water

The more efficient operation of the transfer facility are discussed in
State Water Project with additional Chapter 6, under "General Impacts of

pumps discussed in Response 4 can Additional Pumps with Potential Related
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Projects", as is other water resources With regard to the comment about

planning. Given current planning including fishery resources in the

uncertainties regarding future storage benefit/cost analysis, no generally

and transfer facilities, more quantified accepted method for such a process has
impacts are not possible at this time. been developed. However, the final

report does include fishery benefits in

A Department of Water Resources report, its analysis of alternatives and

Alternatives for Delta Water Transfer mitigation options.
(November 1983), was intended to help
focus on possible solutions to water
transfer problems in the Delta. It Response 8
presents an interim technical review of
what now seem to be the most practical The water pricing policy of the Depart-

water transfer alternatives, ment of Water Resources in delivery of
State Water Project water is set forth

The Department is also investigating in the standard provisions in the water

storage south of the Delta. Table 21 of supply contracts. The water rate is a

the draft report and Table 6-1 of the two-part rate, consisting of the Delta

final report show that additional stor- Water Charge and the Transportation

age south of the Delta in conjunction Charge. The water charges, determined

with the additional pumping capacity yearly, reflect the actual cost of

could potentially reduce fish screening delivering the water, and is not

losses. Additional storage could also subsidized by the State or Federal
reduce Delta outflows during unregulated Government. Information on water supply

flow periods. This potential appears contracts is presented in Chapter i,

greater with surface water storage proj- pages 2 and 3, of the draft report.

ects than with ground water storage.
The Department agrees that the combina- The comment discusses a personal

tion of the additional pumps and addi- communication with economist B. Delworth

tional storage south of the Delta could Gardner, in which he postulates a
be beneficial to fish. This combination relationship between price increases for

may allow greater pumping of unregulated ~ agricultural water users and subsequent

flows during periods of low fish abun- water use reductions. The Department of
dance and decreased pumping during~ regu- Water Resources is not aware of any
lated flow periods of high abundance, studies that confirm this. In fact,
The potential for fish benefits would be water prices for State Water Project

even greater with an improved Delta agricultural water users in the San
water transfer system that eliminates or Joaquin Valley increased by more than

reduces reverse flows in the lower San i0 percent after 1983 due to increased

Joaquin River. energy costs. At the same time,
agricultural use in this service area,

Impacts on fish will be evaluated based on State Water Project contractor

further in environmental documents requests, did not decrease and are

concerning a Delta water transfer expected to c~ntinue to increase. With

facility and additional storage south the increased costs, water shortages are
of the Delta if such projects are still expected under the capabilities of

proposed, present project facilities.

Future planning for a specific surface The water management policy of the

water storage facility south of the Department provides that:

Delta will consider measures to reduce
fish screening losses by investigating ° Water shall be reused to the maximum

specific operational plans developed to extent feasible.

maximize benefits and minimize costs.
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Water resources already developed about 25 percent of the service area.O

shall be used to the maximum extent The annual net water savings are esti-
before new sources are developed, mated to be 53,000 acre-feet annually

by 2010.
Options for achieving substantial
savings in agriculture are limited. The ° Reduction in applied water in the
most recent comprehensive Department remainder of the service area would
report covering the potential for water not result in net savings, but could
conservation (Bulletin 160-83) save fertilizer costs and 4,300,000
identified only a 150,000 acre-foot per kilowatt-hours per year in ground
year potential for State agricultural water pumping energy for each
water conservation savings outside 1 percent increase in irrigation
Imperial Valley. efficiency.

The Department has developed’ recommended Various methods of agricultural water
water management plans for all State conservation were considered, under two
Water Project service areas. Recom- general headings:
mended plans for Kern County Water
Agency and Tulare Lake Basin Water = Those that would, reduce evapotranspir-
Storage District discuss efficient use ation (drip irrigation, weed control,

agricultural water supplies, stressing, antitranspirants,of moisture
Measures discussed in those plans, as crop changes).
well as other possible measures, are
expected to be used by the contractors ° Those that would reduce percolation to
in achieving the water conservation perched water tables and moisture-
saving built into the State Water deficient soils (irrigation manage-
Project water needs, ment, land leveling, tailwater

recirculation, seepage control,
Kern County Water Agency is the largest irrigation methods).
agricultural water user of the 30 State
Water Project contractors. The The recommended plan for Kernreport County
for that agency had the following Water Agency consisted of:
findings and recommendations concerning
agricultural water conservation: ° Measures to reduce evapotranspiration.

° Some of the most efficiently operated ° Measures to reduce percolation to
farmlands in the Nation are in the perched water tables and moisture-
agency’s service area. deficient soils.

° All applied water in excess of evapo- ° Studies and programs to test conserva-
transpiration returns to a usable tion methods and increase knowledge of
supply, except in those areas over- factors related to agricultural water
lying high perched water tables and conservation.
moisture-deficient soils.

The recommended plan for Tulare Lake
° Proven methods for reducing crop Basin Water Storage District similarily

evapotranspiration are already reviewed the use of sgricultural water
practiced throughout the agency, supplies. This district’s service area

is in the closed Tulare Lake basin,
° The plan recommends measures to reduce which has no natural outflow. The only

percolation to perched water tables water that leaves the district’s area of
and moisture-deficient soils by the basin is that which evaporates or is
improved irrigation management, tail- used consumptively by plants or animals.
water recovery, and seepage control in The underlying clay strata also prevent
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applied water from readily returning to such as storage south of the Delta;
usable ground water basins. Therefore, however, any agreement or contract would
irrigation water in excess of the be’an action separate from installation
evapotranspiration requirements of the of the pumps and subject to its own
crops percolates to the perched water environmental review.
table and may become unusable. The need
to meet leaching requirements prevents Such environmental reviews would ensure
reducing applied water to only the that impacts and mitigation pertaining
quantity needed for evapotranspiration, to action taken on wheeling are
Water savings might be possible if the addressed.
leaching requirement were exceeded and
the over-application were controllable. The potential cumulative impacts of the
Examination of farming practices in the additional pumps and additional supplies
district determined that no such from Northern California (which could
potential exists, include purchases of Central Valley

Project supplies) are shown in Table 6-1
Existing agreements between the Depart- of this final report. Mitigation
ment .of Water Resources and the Bureau measures for cumulative impacts are
of Reclamation provide for wheeling of discussed in Chapter 6.
Central Valley Project supplies by the
State Water Project to increase the
efficiency of existing projects and Response 9
water supplies by improved water
management. Current wheeling of Central The analysis of fish impacted at the
Valley Project water is for outages, Delta Complex has been expanded to
makeup for Decision 1485 export include points brought out in this

constraints, and deliveries to the Cross comment regarding predation, entrainment
Valley Canal. Operation studies losses, and overall (general) impacts on
analyzed in the draft and final reports fisheries. For striped bass large
considered these existing wheeling enough to be screened and for all
agreements. The Department recognizes chinook salmon, loss estimates in the
that water management improvements can revised analysis incorporate what are
and should continue, including possible considered appropriate factors (based on
new agreements for wheeling operations available data) for mortality in Clifton
that consider the suggestions in this Court Forebay and the handling and
comment and operational capabilities of hauling process. The factors and the
future water development. Any such manner in which they ~ere applied in the

be the product of a analysis are described in Appendix B.agreement must
negotiation process. In addition, estimated entrainment of

striped bass eggs and larvae has been
The Coordinated Operation Agreement, included in the revised impact analysis.
discussed in Chapter I under "’State (See Table 5-15 in Chapter 5. See
Water Project Operation", requires response to General Issue 3 in this
negotiation for additional wheeling for chapter under "General Issues and
the Central Valley Project, purchases of Responses" for discussion of changes
excess Central Valley Project supplies in fishery analysis.)
by the State Water Project, and other
provisions to maximize the efficiency of
project operations and California’s Response I0
water supply. This agreement and any
related negotiations for wheeling and See Response 9 to this comment letter on
purchase contracts will take into estimated mortality in Clifton Court
account the operations of the additional Forebay caused by predation and other
pumps and relevant water developments factors. Not all fish entering Clifton
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Court Forebay are lost. The fact that methods of operation and mitigation
large numbers of many species are options to enable thorough evaluation of
salvaged at the fish protective facility both the indirect and direct impacts on
shows that not all die. Fish screening Bay-Delta fish. These alternatives ~and
efficiencies are based on field testing options included:
of the existing louver screens and are
adjusted to reflect improvements with

o Alternative Operational Plans -- These

the enlarged and improved facility, were discussed in Chapter 3, pages 21
to 24, of the draft report. These

The Department of Water Resources and alternatives reviewed the installation
the Department of Fish and Game are of two or four pumps operated at up to
studying the problem of predation losses 10,300 cubic feet per second
and predation control in Clifton Court capacity.
Forebay.

° Mitigation Options -- Two restrictive
operational modes are discussed in the

Re.8.ponse II final report on the additional pumps.
These were added as a result of

The estimates of fish salvage losses and comments on the draft report. These
losses of eggs and larvae generated from restrictive operational modes were
different alternatives designed to further reduce impacts onpumping provide
the best assessment of absolute direct fish, mainly striped bass. A discus-
losses attributable to operation of the sion of these restrictive operational
Delta Complex. The analysis shows the modes, along with estimates of the
incremental increase or decrease in ~magnitude of fish impact reductions,
impacts .on fish due to operation of the is presented in response to General
additional pumps and the impacts Issue 4 in this chapter and in Chap-
associated with existing State Water ter 5 of the final report (Mitigation
Project pumping capacity. As stated in for Impacts on Fish). In addition,
the draft report, the conversion of loss some measures that would be imple-
estimates to "yearling equivalents" mented as a result of the fish
accounts for normal mortality rates for protective agreement (the preferred
the various sized fish exposed to the option) would probably result in
export system each month. See reductions in general (indirect)
Response 9 to this comment letter and impacts of the project on fish.
the response to General Issue 3 in this
chapter. In addition, operation of ground water

facilities to benefit fish was discussed
in the draft environmental impact report

Re.~.ponse 12. for the proposed agreement between the
Department of Water Resources and the

General (indirect) impacts of the pump- Department of Fish and Game to manage
ing plant and reservoir operation were fish and wildlife resources in the
discussed in Chapter 5 of the draft Sacramento-Sa~ Joaquin estuary. This

report for important species or groups report was cited in the draft report on

of species. Many of these sections have the proposed additional pumps, and
been revised in the final report, based should be regarded as important supple-

on comments and on updatedreceived mental material.
operation studies. (See response to
General Issue 3 in this chapter.) The
incremental impacts associated with Response 13
operating additional pumps in various
ways have been updated. Assessment of See response to General Issue 5 (General

the environmental impact of the Issues and Responses) in this chapter.

additional pumps considered alternative Hatchery production is not the "sole
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means of mitigation" preferred in the outflow conditions, thus providing the
environmental impact report. It is true least impacts on striped bass and
that habitat suitable for survival of greatest economic benefits to the
artificially reared fish must be avail- project. Impacts on striped bass would
able if the program is to succeed. The be reduced by exporting more during fall
proposed agreement, which is preferred and winter. Economic benefits would be
in the final report, includes a variety derived from higher project yield.
of measures that are not hatchery
related. Other important factors concerning the

4-10.3 alternative should also be
The final report includes evaluations considered. Salvage and loss estimates
of the updated operation studies and for striped bass and chinook salmon have
restricted operational modes with the been revised in the final report. The
additional pumps to reduce direct estimates account for predation in
impacts on fish. See Responses 4 and Clifton Court Forebay, screening, eggs
12 to this letter, and larvae, and handling and hauling

losses. These revised estimates still
show the 4-10.3 alternative to result in

Response 14 the lowest striped bass losses ; however,
estimated chinook salmon losses are

Uncertainty regarding authorization of somewhat higher than for the no-project
the proposed December 1982 agreement alternative. This alternative could
between the Department of Water slightly aggravate conditions for adult
Resources and the Department of Fish salmon migration.
and Game to manage fish and wildlife
resources in the Bay-Delta estuary is~ The 4-10.3 alternative would not
discussed in the response to General eliminate reverse flows in the lower San
Issue 4 in this chapter and in Chapter 5 Joaquin River, even with southern Delta
(Mitigation for Impacts on Fish). modifications. The final determination

has not been made for specific southern
Four mitigation options ~ere developed Delta channel~ and Clifton Court Forebay
for impacts in the estuary in connection modifications needed to allow an
with the additional pumps° These increase in State Water Project monthly
options provide a wide range of mitiga- export rates to 10,300 cubic feet per
tion possibilities for all operational second. Reconnaissance level studies
alternative plans, consisting of a have been completed; however, impacts
modified agreement to protect Delta would result from one or more of the
fish, a reduction in on-peak power use, following southern Delta modifications.
a further reduction in project exports
during periods of fish abundance, a fish ° Dredging existing channels.
stocking commitment, and a potential ° Adding a new intake channel.
reduction in export buildup rates ° Enlarging Clifton Court Forebay.
resulting from water conservation
agreements. The preferred mitigation is The description of the 4-10.3 alterna-
an agreement for the preservation of tive in the final report contains more
fish in relation to the Banks Pumping information on southern Delta modifica-
Plant. tions, as does Chapter 6, under

"Alternatives for Delta Water Transfer",
which further discusses Delta transfer

Response 15 hydraulics.

The 4-10.3 alternative does have the Use of the additional pumps for further
highest net benefits. That alternative reduction of fish impacts is discussed
also makes best use of high Delta in Chapter 5, under "Mitigation for
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on Fish". Two cases of pumping Response 20Impacts
restrictions were reviewed.

Outflow requirements to protect Suisun
Bay and Honker Bay are contained in

Response 16 Decision 1485, and these requirements
are’ included in all alternative opera-

The economic analysis for the additional tional plans~ for the pumps. Also, the
pumps has been revised to account for Department has prepared a plan of pro-
the Department’s increased operating tection and final environmental impact
experience as a utility and other report for Suisun Marsh.
factors. The 4-pump options have higher
net benefits than do the 2-pump options. Findings of the Striped Bass Working

See Chapter 3 "Economic Analysis" and Group are discussed in Chapter 5
the response to General Issue 8 in this (General Impacts on Striped Bass). They
chapter, do not include specific flow require-

ments. A variety of studies have, how-
ever, been carried out by the Department

’~ and others to advance informationResponse17 on
flow requirements for striped bass.

The additional conditions have been This information will be used in
added to the final report. Also, the upcoming hearings on Bay-Delta
name of the agency has been corrected, standards.

The Department participating in

Response 18 appropriate experiments with interested
organizations to advance knowledge of

Concerns regarding mitigation are the environment. See the responses to
addressed in to General General Issues 1 and II in this chapterresponse
Issue 4 in this chapter and in and Responses 4, 8, and 12 to this

Response 14 to this comment letter, comment letter.
Discussions of mitigation ~measures in
Chapter 5 (Mitigation for Impacts on
Fish) have been expanded. Response 21

impacts are based on theEstimates of

Response 19 best data now available. To date,
State and Federal agencies have spent

The Department of Water Resources will nearly $50 million on one important
continue to incorporate water conserva- program, the Interagency Ecological

tion and reclamation studies in water Study Program. Over $5 million annually
resources planning programs. Work has is projected to be spent in upcoming
been completed on water management years. The Department of Water

plans, and recently published prelimin- Resources and Department of Fish and
ary reports are discussed in the final Game believe ~dequate estimates can be
report. The Urban Water Management made for provisions included in the

Planning Act, Water Code 10610 et seq., proposed agreement, which is the
is a recent law that promotes statewide preferred mitigation in this report.
water conservation. Governor This new agreement or the proposed
Deukmejian, in his State of the State agreement of December 1982 would not
message, said that water conservation preclude future adjustments. The
and salvage of wasted water are some of preferred mitigation option for the

the most economical ways to meet our additional pumps includes annual adjust-

needs. Use of water conservation is ments for fish stocking that take into

discussed in response to General account varying future exports and

Issue 9 in this chapter. corresponding variations in annual fish
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impacts. Also, the proposed agreement subject. Any new valid water right
includes provisions and funding for criteria will be met by the State Water
evaluations and improvements for esti- Project. The Department is funding
mates of screen efficiency, Clifton various studies to advance knowledge of
Court Forebay losses, and handling and these resources. Incremental effects
hauling losses, due to additional pump operation are

expected to be minimal if resource
The estimated impacts of the alterna- levels are related to the amount of
tives in the draft report were based on fresh water flowing through the lower
assumptions and operation studies that bays. This was presented under the
over-estimate summer and fall exports at topics, "Impacts on Delta Outflows",
Banks Pumping Plant and the resulting page 58, and "Impacts on Delta Outflow
direct fish losses. The updated opera- Surges", page 62, of the draft report.
tion studies analyzed in the final (See response to General Issue ii in
report represent more effective opera- this chapter.)
tion of the State Water Project and less
impacts on most fish species.

Response 24

- Response 22 The discussion of mitigation options has
been expanded to include additional

Concerns relating to the Suisun Marsh options and is included in Chapter 5
facilities are addressed in the final (Mitigation for Impacts on Fish) of the
environmental impact report for the final report. (See response to General
Suisun Marsh Plan of Protection Issue 4 in this chapter.)
(February 1984) and the agreement
recently negotiated regarding the
marsh. Response 25

The sections on Suisun Marsh in The discussion of planning and cumula-
Chapters 4 and 5 of the final report on tive impacts including a Delta water
the additional pumping units have been transfer facility in Chapter 6 (Alterna-
updated, and the response to General tives for Delta Water Transfer) has been
Issue 7 in this chapter describes the expanded. A summary of cumulative
relationship between the additional impacts with future related projects can
pumps and the marsh plan of protection, be found in Table 6-1. Until more is
The additional pumps will have no known about future projects, it is not
significant impacts on the marsh, since possible to give quantified impacts.
it is protected by Delta outflows, Any new facility would require a
physical facilities, and a monitoring separate environmental analysis.
program.

Letter 2
Response 23 Commentin,~ Entit?:

U. S. Department of the Interior
Better estimates of the relationship Bureau of Reclamation
between State Water Project operation Februar~ 23~ 1983
and San Francisco Bay resources would
indeed be beneficial; however, data upon
which to base such an assessment are not    Response 1
yet available. Before the pumps become
operational, the State Water Resources Operation studies basic to the analysis
Control Board will conduct water right in the draft report were described in
hearings, which will include this the operational impacts section of
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Chapter 5 and in Appendix B. Updated Comment Letter 26. Decision 1485 agri-
operation studies analyzed in the final cultural water quality standards were
report incorporate the draft Coordinated met at Emmaton on the Sacramento River
Operation Agreement. The updated yield and Jersey Point on the San Joaqui~n

estimates are similar to those used River, which are controlling in June of
previously. Appendix B of the final dry years. Decision 1485 fish and wild-
report presents a summary comparison of life water quality standards at Chipps
the updated and the previous operation Island for striped bass survival, which
studies, are controlling in June of critical

years, were met both in the operation
studies used in the draft report and in

Response 2 the updated operation studies for this
final report.

A water conservation as aagreement
mitigation measure is discussed in
Chapter 5 of the final report under Response 8
"Mitigation for Impacts on Fish"
(Mitigation Option 4). See responses to Department of Water Resources operation
General Issues 4 and 9 in this chapter, studies use 27,000 cubic feet per second
under "General Issues and Responses". for closure of the Delta Cross Channel.

This is an approximation of historical
flow conditions when the gates have been

Response 3 closed.

The final report refers to the Delta
Cross Channel as a Bureau of Reclamation Response 9
facility.

The cross-Delta flow changes for June
shown in Table 15 of the draft report

Response 4 reflect changed releases from upstream
reservoirs under regulated flow

Yield figures in the final report do conditions. In the final report, the

reflect related aspects of the draft discussion of cross-Delta flow changes

Coordinated Operation Agreement. has been expanded. The changes are
minor.

Response 5
Response I0

The final report states that releases
from San Luis Reservoir are made during The discussion of Delta Cross Channel
late and fall. operational constraints on page 74 ofspring, summer, early

the draft report was general; it has
been updated .to be more specific and

Response 6 to include the information in this
comment.

See Response 20 to Comment Letter 26
concerning May, June, and July exports
in the previous and updated operation Response II
studies.

Operation studies used for evaluating
impacts in the draft report assumed

Response 7 Central Valley Project exports in 1990
to be 3,580,000 acre-feet per year,

For an explanation of June outflow in which includes representative deliveries

below normal years, see Response 21 to for San Felipe. The updated operation
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studies analyzed for the final report Clifton Court Forebay. Therefore, no
assumed Central Valley Project exports significant effect on operation of Tracy
in 1990 to be 3,399,000 acre-feet per Pumping Plant is foreseen. When the
year. This is consistent with assump- additional pumps are installed, the
tions for the draft Coordinated Opera- Corps of Engineers will monitor opera-
tion Agreement. tions and water levels according to the

Federal District Court decision issued
in December 1982.

Response 12

The discussion of the water hyacinth Letter 3
problem has been updated to reflect Co~menting Entity:
the current status of the control and U.S. Fish and Wildlife Service
eradication program. Because of the Februar~ II~ 1983
apparent success of the program, future
operations with the existing or addi-
tional pumps should not aggravate the Response 1
hyacinth problem at Tracy Pumping Plant
or elsewhere in the Delta. Impacts of additional pumping capacity

evaluated in the draft report ~re
Table 5-6 in the final report shows the expanded and revised in the final
drawdown effects from both State Water report. Some fish, including striped
Project and Central Valley Project bass, will be benefited by the
export pumping. The table shows little additional pumps under the preferred
change in drawdown effects on high-high alternative. Incremental impacts on
tides at Clifton Court Ferry during the salmon were found~ but these impacts
main irrigation season for the preferred would be mitigated with the proposed
alternative ¯ During winter, drawdown ’is agreement.
a function of flows in the San Joaquin
River, and no change is expected when With regard to the decline of the
operations are in accordance with diver- fishery, see Chapter 5 (General Impacts
sion limitations established in U. S. on Striped Bass) and the response to
Army Corps of Engineers Public Notice General Issues i and 3 in this chapter
5820A, Amended. Limitations of this under "General Issues and Responses".
public notice are a part of the pre-
ferred alternative operational plan; the Cumulative impacts associated with
notice is shown on page 7 of the draft potential State Water Project develop-
report, ment, including a Delta water transfer

facility, were addressed in Chapter 6 of
The daily operational and water level the draft report. Details on a Delta
changes for maximizing off-peak pumping facility are not necessary, since it is
were estimated for all the alternative not a necessary or integral part of the
operational plans and are presented in proposal to o~perate the pumps indepen-
Table 5-6 of the final report. The dent of other facilities. Given the
higher drawdown rates would occur pri- uncertainty of future planning over an
marily on Sunday, ~hen off-peak power appropriate facility, it is not possible
rates are available, to give more details.

As explained in Chapter 5, "Impacts Chapter 6 of the final report includes
on Delta Agricultural Uses and Water a discussion of a report released in
Levels", operation of Banks Pumping November 1983, which provides the
Plant and Clifton Court Forebay under latest information on water transfer.
the Corps constraints is not expected The report, Alternatives for Delta Water
to reduce water levels significantly at Transfer, is an interim technical review
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of what now seem to be the most Chapter 3 (Hydraulic Constraints and
practical Delta water transfer Banks Pumping Plant Capacity) contain
alternatives. This report identifies more information on this subject.
four basic alternative water transfer
systems. All the alternatives require The preferred mitigation for San Joaquin
continued use of existing State and River salmon consists of habitat
Federal pumps and installation of four impr~ovement, barriers, predation
additional pumps at Banks Pumping control, stocking, and other measures.
Plant. These measures are for both San Joaquin

and Sacramento River salmon populations.
The discussion of salmon hasmitigation

Response 2 been expanded in Chapter 5 (Mitigation
for Impacts on Fish) of the final

The economic analysis for the additional report.
pumps has been revised to account for
the Department’s increased operating
experience as a utility and other Ees~onse 4
factors. The 4-pump options have higher
net benefits than do the 2-pump options. See response 8 (last 3 paragraphs) to
See Chapter 3 "Economic Analysis" and Comment Letter 1 on the Coordinated
the to General Issue 8 in thisresponse Operation Agreement.
chapter.

Response 5
Response 3

The State Water Project diversion into
In the final report, analysis of chinook Clifton Court Forebay (where salmon are
salmon losses at the State Water Project entrained from the Delta) operates in
export facilities takes into account conjunction with the tidal cycle, not on
numerous factors, such as monthly an off-peak basis. Pumping draws fish

monthly abundance, predation in from the forebay into the Skinner Fishexports,
Clifton Court Forebay, screening Facility, where they are collected and
efficiencies, and handling and hauling trucked to the release site. Increased
losses. The revised estimates are off-peak pumping with the additional
361,000 yearlings with the existing pumps and the enlarged fish facility may
pumps and 378,000 yearlings (a 5 percent increase survival of juvenile salmon by
increase) with four additional pumps removing them from the forebay faster
operated under the Corps constraints and by increasing screening efficien-
(see Table 5-15). The final report cies. Removing salmon as quickly as
states that most losses occur to San possible from the forebay reduces their
Joaquin River salmon, that such impacts chance of being eaten by predators,
are significant, and that the proposed because once they enter the forebay
agreement would provide mitigation, there is no e.scape except when they are

pulled to the fish screens. The
These factors were discussed analysis of salmon losses accounts for
qualitatively in the draft report; velocity changes from increased off-peak
important spring runs were shown on pumping and for operation of the

9 8 in the final fish protective facility.page 69, Figure (Figure enlarged
report). Mid-December to mid-March
pumping uses San Joaquin River flows as
a control to specify export increases; Response 6
actual water being pumped includes
sources other than the San Joaquin Construction of Auburn Dam and
River. Chapter 5 (Impacts on Channel associated increased diversions for

Velocities, Scour, and Siltation) and the Folsom South Canal undoubtedly will
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be delayed until after 1990. The As salvage decreases, losses should also

updated operation studies used for the decrease.
final report do not assume Auburn Dam at
the early 1990s condition. Chapter 5, For five species that are more abundant
"Operational Impacts, Conditions During during the winter, salvage estimates do

the Early 1990s", and Appendix B discuss increase. As discussed in Chapter 5

the updated operation studies and the (Direct Impacts of the Delta Complex on

impact analysis. Other Fish Species), these impacts were
determined to be minimal and to have no
adverse effect on populations of these

7 species ....Response

Mitigation for fish losses has been .up- The Department is participating in

dated for the final report. Chapter 5 several ecological studies to determine
(Mitigation for Impacts on Fish) how Delta habitat may be improved.
describes the mitigation options, which (See Chapter I, "Ecological Studies".)

include mitigation for striped bass and
salmon. The mitigation is for preserva-
tion of fish at the Banks Pumping Plant, Response 8
and will add to other mitigation now in
place for present fish losses. These Concerns relating to the Suisun Marsh

losses are being partially mitigated facilities are addressed in the final
(and have been since project operation environmental impact report for the
began) by fish screens at the John E. Suisun Marsh Plan of Protection

Skinner Delta Fish Protective Facility (February 1984) and the agreement
(recently enlarged at a cost of recently negotiated regarding the
$4.5 million) and by Decision 1485 marsh.

standards for outflow, diversion limita-
tions for May, June, and July, water The sections on Suisun Marsh in Chap-
quality standards, and a monitoring ters 4 and 5 of the final report on

program. In addition, the Department the additional pumping units have been

has spent over $20 million to improve updated, and the response to General

knowledge about estuary fish for better Issue 7 in this chapter describes the
protection, relationship between the additional

pumps and the marsh plan of protection.

If it is concluded that the State Water The additional pumps will have no
Project is seriously affecting species significant impacts on the marsh, since

other than striped bass and chinook it is protected by Delta outflows,

salmon, actions could be taken to pro- physical facilities, and a monitoring

tect fish and wildlife resources, program.

Table 5-17 of the final report shows
annual salvage estimates for species Response 9
other than striped bass and chinook
salmon, based on salvage records at the In the final report, Table 5-2 monthly

Skinner Fish Facility and the updated exports show exports at Banks Pumping

operation studies. For most species, Plant only. These exports are from the

the salvage estimates decrease for the updated operation studies. Exports at

alternatives with additional pumps. Tracy Pumping Plant are shown in

This is because exports and entrainment Appendix B. Table 5-4, showing Delta

would be reduced during the months of outflows, also reflects the updated

high abundance with more efficient studies.

operation of the State Water Project.
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Response i0 Steelhead". Predation studies in
Clifton Court Forebay are discussed in

Export pumping can continue without a Chapter i, under "Fish Facilities and
signed agreement between Department of Related Studies". Also see response to
Water Resources and Department of Fish General Issue 3 in this chapter.
and Game. Water Right Decision 1485
contains the authority to export water
from the Delta, as well as protective Response 13
measures for fish. The mitigation
discussion has been updated to include As explained in the draft report (pages
the status of the 1982 agreement and 71 and 72) and under "General Impacts
expanded to include other measures, on Salmon and Steelhead" in Chapter 5,
See response to General Issue 4 under no significant incremental impacts are
"General Issues and Responses" section expected relating to salmon migration
of this chapter, for the preferred alternative opera-

tional plan. Table 16 pertained to the
8.5 and 10.3 alternative operational

Response II plans and indicated a minor effect on
salmon migration.

A complete discussion of the studies of
salmon smolt/flow/temperature rela- The final report shows additional tables
tionships is contained in the Final on general and direct impacts on salmon
Environmental Impact Report on the based on the updated operation studies
Agreement to Manage Fish and Wildlife (Tables 5-15, 5-16, 5-18, 5-19, 5-22,
Resources of the Sacramento-San Joaquin and 5-26).
,Estuary.., December 1982. This report was
cited on page 37 of the draft report,
and is important informa- 14supplemental Response
tion. Treatment of that subject is
limited in this environmental impact The impact sections on striped bass
report on additional pumping units, (Chapter 5 "General Impacts on Striped
because none of the alternative opera- Bass" and "Direct Impacts of the Delta
tional plans discussed would cause Complex on Striped Bass, including Eggs
significant change in Sacramento River and Larvae") have been updated to
and cross-Delta flows (see "Impacts on include findings and recommended
Cross-Delta Flows and on Levees" in experiments developed by the Striped
Chapter 5) or water temperatures (see Bass Working Group.
"General Impacts on Salmon and
Steelhead" in Chapter 5).

Response 15

Response 12 Striped bass index calculations %ere not
used for the final report, as discussed

Losses to predation in Clifton Court in response to General Issue 3 in this
Forebay have been included in the chapter and in Chapter 5 under "General
revised estimates of fish salvage Impacts on Striped Bass".
losses. For chinook salmon, the final
report cites a 75 percent loss in
Clifton Court Forebay and a 43 percent Response 16
loss for handling and hauling, using
Department of Fish and Game estimates. Handling and hauling losses have been
This is discussed in Chapter 5, under incorporated into the revised estimates
"General Impacts on Salmon and of salvage losses discussed in Chapter 5
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(Direct Impacts of the Delta Complex on Letter 4
Chinook Salmon) and shown in Table 5-15. Commenting Entity:
See also Response 12 to this comment State of California~
letter and the response to General Governor’s Office
Issue 3 in this chapter. Office of Planning and Research

January 14, 1983

Response 17
Response 1

Pesticide impacts on fish and wildlife
in the Delta are not well documented. Responses to comments of the Department
The State Water Resources Control Board of Fish and Game are contained in
has the responsibility to monitor waste Letter 4A. Specific concerns are
discharged into waters of the Delta. addressed in the Final Environmental
Pesticide use and occurrence north of Impact Report on the Proposed Additional
the Delta and in the Delta itself are Pumping Units.
not related to the State Water Project.

In Chapter 5 of the final report, the Response 2
section "Impacts on State Water Project
Service Areas" discusses general regula-     Response to the Department of Parks and
tions on pesticide uses and addresses Recreation is contained in Letter 4B.
the impacts of increased dry year
deliveries for agriculture in the San
Joaquin Valley service area. Pesticide Responses 3, 4~ and 5
use would probably increase, but the
potential for increased problems is Noted.
considered minimal. Since the service
area lies in a closed basin, pesticide
use there should not affect toxic Response 6
buildup in the Delta.

Noted; a Notice of Determination will be
filed with the State Office of Planning

Response 18 and Research, if a decision is made to
proceed.

The list of incremental impacts found
not significant when operating with
four additional pumping units under Letter 4A
Decision 1485 and Corps constraints was Commenting Entity:
reviewed and revised. San Francisco bay Department of Fish and Game
fish have been removed from the list, February 15~ 1983
with acknowledgment that such~ impacts
are unknown. Other conclusions have not
been changed. Data to support conclu- Response 1
sions of insignificance are found in the
relevant subsections in Chapter 5. The operation studies used in the Draft

Environmental Impact Report for the
General Issue Ii in this chapter also Proposed Additional Pumping Units have
contains a discussion on outflow, been updated for the final report. The
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updated studies incorporate the most Preferred Alternative), and has been
recent and realistic water development reclassified as an unknown impact.
and operation assumptions, including
factors "a" through "g" presented in
this comment. They represent more Response 4
efficient operation of the State Water
Project, less fish impacts, and about Three of the four mitigation options
the same yield, discussed in Chapter 5 (Mitigation for

Impacts on Fish) do not require a
Details of the updated operation studies specific agreement between the Depart-
used for the final report on the addi- ment of Water Resources and the Depart-
tional pumps are discussed in Chapter 3 ment of Fish and Game. However, an
(Physical and Operational Comparison of agreement is the preferred option. This
Alternative Operational Plans)Chap- agreement w~uld include compensation for
ter 5 (Operational Impacts, Conditions all direct incremental impacts on fish
During the Early 1990s), and Appendix B. caused by additional pumps and some or
The impact analysis in Chapter 5 re- all direct impacts caused by the
flects data from these updated studies, existing pumps. (See also response to

General Issue 4 in this chapter under
"General Issues and Responses".)

.Response 2

The discussion of service area impacts .R.e..sponse 5
in Chapter 5 (Impacts on State Water
Project Service Areas) has been Chapter 5 (Mitigation for Impacts on
expanded. In addition, the discussion Fish) reflects new negotiations for an
on potential mitigation for service area agreement between the Department of
impacts related to growth inducement now Water Resources and Department of Fish
includes: and Game to manage fish and wildlife

resources. The discussion outlines new
° Land for habitat provisions andacquisition protec- agreement objectives.

tion.
° Development of an environmental

management plan. Response 6
° Local implementation of~ water

conservation plans. The export and outflow changes shown in
the draft report (Tables S-2, i0, and

Recovery plans for the San Joaquin kit II) were all attributed primarily to
fox and the blunt-nosed leopard lizard changes at Banks Pumping Plant~. For all
also provide environmental protection, alternatives, Central Valley Project

diversions at Tracy Pumping Plant were
Service area impacts for this project not changed significantly. These tables
are secondary. To the extent they are (5-2 and 5-4). have been revised to
significant, they should be mitigated by reflect data from the updated operation
local agencies implementing the above studies. Table 5-2 shows exports at
measures. Banks Pumping Plant only. Exports at

Tracy Pumping Plant are shown in
Appendix B.

Response 3

The item "San Francisco Bay Fish" has .Response 7
been removed from the list of incre-
mental impacts found insignificant Table S-3 has been so corrected.
(chapter 5, Summary of Impacts Under the
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Response 8 Suisun Marsh", and General Issue 7 in
this chapter.)

All the impacts on fish shown in the
final report include existing wheeling
agreements for the Central Valley Response 14
Project. See "Coordinated Operation
Agreement" sections in Chapters 1 and 6, The statement about increased rates of
and Response 8 (last 3 paragraphs) to rising storage levels during the spring
Comment Letter 1 concerning additional spawning period having beneficial
wheeling and the Coordinated Operation effects on warmwater fish has been
Agreement. deleted in the final report.

In most years, reservoir levels rise

Response 9 during spring because inflows exceed
releases and requirements for flood

Text on the environmental setting of the control space are relaxed. Thus,
Sacramento Valley and the San Joaquin reservoir storage peaks about June i to
Valley has been updated and expanded in meet downstream needs during summer and
Chapter 4 under "Sacramento Valley" and fall. Average and extreme changes in
"San Joaquin Valley" sections. See storage at Lake Oroville during April
Chapter 5, "General Impacts on Salmon and May, from the updated operation
and Steelhead", for description of studies, are shown below (values in
salmon resources. 1,000 acre-feet).

Response I0 April
57-Yr. Low- High- 10-Yr.

The final report refers to the final Alternative Avg. est est Avg.
environmental impact report on the
proposed agreement (December 1982) for a No Project 295 -319 1002 583
detailed description of Delta fish and Preferred 291 -337 1002 582
wildlife.

~ay
Response II 57-Yr. Low- High- 10-Yr.

Alternative A~vg. est est Avg.
In the final report, a sentence has been
added to this paragraph on resident No Project 143 -159 569 388
warmwater fish. Preferred 137 -154 569 389

Response12 The lowest storage changes occurred in ~
1959 and 1964; the highest in 1935. The

Acreages in this paragraph have been average is fo~ the I0 highest years of
changed to include recent acquisitions storage change. .I
by the Department of Fish and Game.

In the storage range of the flood
control pool, the surface elevation at         ~

Response 13 Lake Oroville changes about 0.07 foot
per 1,000 acre-feet of storage change.

The discussion of negotiations on Suisun Following are corresponding daily sur-
Marsh facilities has been expanded and face elevation changes at Lake Oroville ~
updated, and now includes this informa- based on the 57-year average storage
tion. (See Chapter 5, "Impacts on changes (values in feet per day):

,!
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Alternative ~ l(ay adequate temperatures netneed water at~d

downstream flow of homestream water.

No Project 0.68 0.32
Preferred 0.68 0.31

Response19

There is no significant difference Downstream migration during October
between water level Changes under the through December has been added to the
no-project and preferred alternatives, fall run salmon figure.

Response 15 Response 20

The draft report evaluated project In Chapter 5, the section "General
operation changes and corresponding Impacts on Striped Bass" now
impacts on fish. Tables S-2 and ii incorporates information regarding the
showed Delta outflows and outflow Striped Bass Working Group findings and
changes for the alternative operational the Striped Bass Index. (Also see

plans. No significant change would be response to General Issue 3.)

made in outflows by the preferred
alternative. Tables 14, 15, and 16
sun~arized changes in seasonal exports Response 21
and Delta flows and related impacts on
salmon. Appendix B presented informa- The draft report (page 86) quantified
tion on the operation studies used to the increased winter losses for American
evaluate the alternative operational shad and ~i~ite catfish, based on
plans. The plots in this appendix available information. The section on’
showed detailed Delta flow information, resident fish has been expanded. Annual

salvage estimates for other resident

Discussion of State Water Project fish (game and nongame), based on the
operations has been updated in the final updated operation studies, are now
report to describe impacts further, included (see Table 5-17 in Chapter 5

based on analysis of the more efficient and "General Impacts on Resident Fish"
updated operation studies, and "Direct Impa~ts of the Delta Complex

on Other Fish Species").

Res,,pon, se 16
Response 22

See Response 8 to this comment letter.
Additional losses for the three factors
mentioned are included in calculations

Response 17 for striped bass and chinook salmon in
Chapter 5 (Overview of Direct Impacts of

Discussion of the relationship between the Delta Complex on Fish). (See also

salmon survival and flows in the San response to General Issue B in this

Joaquin River has been revised and chapter.) Such losses cannot be deter-

expanded in Chapter 5, "General Impacts mined for other fish, and the fact that
Salmon and Steelhead". No is these are not absolute losses ison change

expected for the preferred alternative, identified.

Response 18 Response 23

The paragraph cited in this comment now The revised loss calculations for chi-

reflects the fact that juvenile salmon nook salmon incorporate high mortality
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estimates in Clifton Court Forebay lative environmental impacts, including
(75 percent) and for handling and wildlife impacts. Mitigation measures
hauling (43 percent). Thus, the calcu- for cumulative impacts are also
lations show increased annual salmon discussed in Chapter 6.
losses for alternatives with increased
winter exports and exposure. (See
Table 5-15 in the final report.) Letter 48

~omment ing ~ntit~:
The proposed new agreement would provide Department of Parks and Recreation
compensation for increased salmon losses December 22, 1982
during winter with the additional pumps.
Compensation would consist of habitat
improvement, barriers, stocking, preda- As discussed on page 16 of the Draft
tion control studies in Clifton Court Environmental Impact Report on the
Forebay, and possibly other measures. Proposed Additional Pumping Units, the
These are discussed in Chapter 5 of the pumps would be installed in the existing
final report under "Mitigation for building, in space provided during
Impacts on Fish" and "Unavoidable original construction. This would not
Significant Effects". affect cultural resources; therefore, no

cultural resources assessment report was
prepared. This information is confirmed

Response 24 by a letter from the Office of ~listoric
Preservation to the Department of Water

The section on mitigation measures has Resources, dated May 16, 1983.
been updated and now includes mitigation
options. Information presented in this
comment has not been included in the Letter 5
final report, because the proposed Commenting Rntit~:
agreement of December 1982 was not .qtate of California, Governor’s Office
executed. Nowever, this information has Office of Planning and Research
been recognized in developing a modified Januar~ 19, 1983
agreement, which is discussed in
Chapter 5 (Mitigation for Impacts on
Fish) and in response to General The letter from the California Regional
Issue 4 in this chapter. Water Quality Control Board, San Fran-

cisco Bay Region, dated January 13,
1983, was not late. The Department

Response 25 extended the period for written comments
to February 15. Responses are presented

The discussion of "Delta Water Transfer under Comment Letter 5A.
Facility" now includes more information
on this potential facility and cumula-
tive impacts. Chapter 6 discusses Letter 5A
studies on water transfer alternatives Co~menting F.ntity:
under "Alternatives for Delta Water California Regional Water Quality
Transfer". Also see "Planning Control Board-San Franczs=o Bay Region
Perspective" in Chapter i. Januar~ 13, 1983

Response 26 The State Water Project is required to ~
meet the protective flow, quality, and ~

Chapter 6 (Other Cumulative Impacts) now    export limits of Decision 1485, with or
presents additional information on cumu-    without installation of additional ,!
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pumping units The Department is Letter 6
actively involved in studies of the Commentimg Entity:
Bay-Delta estuary to determine State Public 1~tilities Commission
Water Project impacts. (See Chapter i, Januar~ 21, 1983
"Ecological Studies", and Chapter 4,
"San Francisco Bay Area.") In Chapter 5
(Impacts Evaluated with Insufficient Response I
Information to Determine Significance),
bay impacts were identified as unknown. On-peak power cost savings could be

achieved with additional units for
As new information becomes available deliveries within present export
regarding outflows and protection of the capabilities. Improved load management
estuarine environment, the Department of that four new pumps would provide is
Water Resources will use such informa- independent of other improvements to the
tion to make operational changes that State Water Project system.
are consistent with other project pur-
poses. Any new information will also
be considered in future water right Response 2
decisions by the State Water Resources
Control Board; the Department will Estimated load management is shown in
meet any valid requirements of such Table S-I of the Draft Environmental
decisions. Impact Report on the Proposed Additional

Pumping Units and in Table 3-2 of the

The Department participated in the State final report and explained further in

Water Resources Control Board hearings Appendix B. Load management investiga-
on the Water Availability Study, dis- tions were conducted for each alterna-
cussed in Chapter 1 (Water Availability rive.
Studies). The constraints and protec-
tive regulations governing operational Power optimization studies were made to
planning for the additional pumping determine on-peak energy savings for two
units are discussed in response to and four additional pumps operated under
General Issue I0 in this chapter under the Corps criteria. The results of
"General Issues and Responses". these studies, shown in Table C-I,

page C-3, demonstrated a savings of
In the final report potential modifica- 149 million kilowatt-hours per year for
tions to operation are discussed in the two-pump alternative and 248 million
Chapter 3 (Hydraulic Constraints and for four pumps. A like amount of
Banks Pumping Plant Capacity). These savings in on-peak energy was assumed
modifications are based on updated for the other alternatives, depending on
operation studies that reflect efficient the number of additional pumps and

operation of the State Water Project and disregarding intake capacity. This is a

show a reduction of direct losses for reasonable and conservative assumption.
many fish species with the additional
pumps. Also, mitigation options For the final" report, the power opera-
involving restricted operations are powertion studies and the economics
discussed in Chapter 5, Mitigation for have been updated. Appendices B and C
Impacts on Fish (Mitigation Option 2). have been revised.

(Also see response to General Issue 4 in
this chapter.)
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None of the alternatives involve modifi- Letter 7

cation of San Luis Reservoir. However, Commenting Entity: State Water
San Luis storage can be maintained ~at Resources Control Bomrd
higher levels if export ’capacity is February 17, 1983
increased.

Response 1
Respons,e 3

The issues surrounding the Bay-Delta

As stated on pages S-7 and 21 of the striped bass fishery are important, and
draft report, the Department of Water they have been addressed in both the
Resources has no intention at this time draft and final environmental impact
of modifying Clifton Court Forebay under reports. Information in this letter and

this action for the additional pumps, others provided valuable assistance in

If the Department should opt to modify updating the final report. In addition,

the forebay in the future, a Federal more specific information is presented
permit would probably be necessary. The in the final report than was presented
Corps of Engineers would distribute a in the draft, since findings of the
public notice and a Federal environmen- Striped Bass Working Group ~ere not
tal document would be prepared. (See available when the draft was published.

"Planning Perspective" in Chapter 1 and
response to General Issue 2 in this The striped bass fishery was: (I) dis-
chapter under "General Issues and cussed in introductory and background

Responses" section.) material and by other documents incorpo-
rated by reference; (2) evaluated in

No modifications at San Luis Reservoir connection with present project impacts
are suggested for operation with the and incremental impacts for the

additional pumps, additional pumps; and (3) included in
mitigation measures. Also, the final
report explains that the Department, in

Response 4 cooperation with other agencies, is
studying and conducting experiments for

The differential of 5 mills per a solution to this problem of uncertain
kilowatt-hour (draft report, page 13) cause’.

was considered sufficient incentive to
maximize off-peak pumping at Banks Even though studies and the work groups

Pumping Plant and other system pumping have not been able to ascertain the
plants. The updated power studies show specific cause of the decline, they do

further incentive. If water deliveries indicate that project operations could

were increased with additional pumps, be part of the cause. The environmental

more on-peak and off-peak energy use impact report focuses on the project

would be required from power resources effects by evaluating direct impacts at
available to the State Water Project. Banks Pumping Plant and overall general

impacts in th& estuary. These impact
types were evaluated for project condi-

Response 5 tions with the additional pumps. Direct
impacts at the pumping plant do not

The power operation studies described in correlate to equivalent estuary losses,

Appendix B of the final report are since natural mortality is also a

considered adequate to evaluate the load factor.

management effects of additional pumps
on the State Water Project.

274                                                                     i

C--105568
C-105568



The analysis in the draft report did use exports toward winter periodsthat shift
traditional relationships with Delta of low fish abundance and away from
outflow and export rates to determine summer periods of high fish abundance.
project impacts on striped bass in the See responses to General Issues I and 3
estuary. The use was qualified for in this chapter under "General Issues
purposes of incremental comparison of and Responses".
effects between alternatives. The
analysis assumed that the error causing Even though the analysis of general and
variations between computed and direct impacts shows no significant
predicted values, as noted in the effects on striped bass from operation

would cancel when comparing of the additional thecomment, pumps, Department
alternatives, because the error is recognizes that positive action is
equally present in both evaluations, needed for existing conditions. The
This caused some confusion to readers, Department is negotiating with the
because they were using the absolute Department of Fish and Game an agreement
value of the calculations for each for mitigation to assure protective
alternative rather than the incremental measures, including stocking, for
difference, striped bass. Considered in these

negotiations is the effectiveness of
For the final report, this method was Decision 1485 protection, impacts from
changed and the statistical relationship operations with the existing and
was omitted. Instead, a rating system proposed additional pumps at Banks
was used that incorporated all the Pumping Plant, and impacts to species
important factors affecting striped bass other than striped bass.
in the estuary. Selection of the
factors and the rating process was
coordinated with the Department of Fish Res~.)**se 2
and Game, and these factors include
direct impacts at Banks Pumping Plant. Findings of the Striped Bass Working
This rating is shown in Table 5-20. In Group are discussed in Chapter 5, under
both cases, the effects of additional "General Impacts on Striped Bass".
pumps on striped bass general impacts (Also, see responses to General Issues
were found to be not significant. I, 3, 4, and II in this chapter and

response 1 to this comment letter.)
Further analysis was also done to
determine potential significant direct The final report discusses information
impacts. The direct impacts to striped and conclusions in the report of the
bass, important of the Striped Bass Working As statedan part analysis, Group.
was in the draft and has been updated in the comment, these experts did not
for the final report. This analysis determine any single cause or combina-
evaluates mortality of striped bass tion of causes responsible for the
fish, eggs, and larvae in Clifton Court decline of striped bass. The findings
Forebay, Skinner Fish Protective did indicate several likely causes,
Facility, and Banks Pumping Plant and including poliution and project opera-
mortality during handling and hauling of tions. Nonproject causes affecting the
salvaged fish. Delta are also discussed in Chapter 6

under "General Impacts of Past and
The analysis in the final Present Development".report
reflects updated operation studies and
shows a reduction of about 9 percent of The Department agrees that studies
direct impacts on striped bass with the recommended by the group can provide
preferred alternative, when compared to important information and is participat-
the no-project alternative. This is ing in and funding studies to advance
because of more efficient operations knowledge of young striped bass survival
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and of export operations. Any revised       It is also important to note that the
State Water Resources Control Board           fish protective standards of Decision
export limits will apply with or without     1485 apply to operation of the existing
the additional pumps, and the Department    pumps and the additional pumps, with or
will comply with valid future standards,     without an executed agreement. Also,
Another:important point is that analysis    should the State Water Resources Control
of the updated operation studies shows       Board adopt valid new standards appli-
direct impacts on striped bass will be       cable to the Department’s operations in
reduced with the additional pumps,             the Delta, the Department ~uld be

responsible for meeting those standards.
The sections on phytoplankton and             It is not possible, however, to predict
aquatic invertebrates~in Chapter 5            how future State Board decisions would
(Overview of Fish Food Supply Impacts)       alter operation of the enlarged pumping
discuss current knowledge about the food plant or affect the economic analysis.
supply for young striped bass.                 The preferred alternative does not

involve substantial increases of export
and even with modified operations to

Response 3                                          further benefit fish, there would stil!
be a positive benefit/cost ratio.

The Department has approached the
striped bass problem from several            Terms of the July 1979 Memorandum of
directions in its planning for the            Understanding primarily pertain to
additional pumps. As explained in the       planning for facilities needing new
final report, these are: (I) studies to    water rights. The Department of Water
advance knowledge about striped bass         Resources has, nonetheless, properly
impacts, (2) positive steps to increase     coordinated with the State Board and
fish populations that will be defined        other agencies throughout preparation of
in the agreement for mitigation, and         the draft report. The State Board was
(3) efficient use of winter Delta flows     included in the preliminary planning and
to shift diversions toward periods of        preparation of the environmental impact
low striped bass abundance, thereby          report in several ways. The Board:
reducing impacts. (See responses i and
2 to this comment letter.)                      ° Was sent a copy of the Notice of

Preparation in July 1980.
The Department’s reasons for proceeding
with the additional pumps are discussed     ° Was represented at a scoping meeting
in the responses to General Issues 1 and      in February 1981.
II in this chapter. Mitigation measures
are based on current knowledge. Instal-    ° Commented on the administrative draft.
lation of the additional pumps will not
preclude a different operation, if new      ° Attended an interagency meeting on
information becomes available.                    January 25, 1982, to discuss fish

needs in connection with the
additional pumps.

Response 4
° Was sent a copy of the draft report.

The preferred mitigation in the final
report includes a modified agreement          ° Was represented at a public hearing

for preservation of fish at Banks               on the additional pumps in February
Pumping Plant. Even if an agreement           1983.
is not entered into, other mitigation
measures may be adopted (discussed in       ° Submitted comments on the draft
Chapter 5, under "Mitigation for Impacts       report.
on Fish").
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Response 5 transfer has been split into an ongoing
planned supply and an alternative.

The subject of conservation alternatives
and economics is complex, and informa- With respect to selection of the four-
tion has been added to the final report pump option, see response to General
to better explain these matters. A Issue 8 under "General Issues and
summary discussion of these subjects is Responses" in this chapter. See also
presented in response to General Issue 9 response 13 to this comment letter. The
in this chapter under "General Issues net benefits of the 4-pump option are
and Responses". The specific items higher than for the 2-pump option. This
mentioned of toilet dam and showerhead shows an economic advantage to the

retrofit and free residential landscape preferred alternative. This updated
design are alternatives because they can information for the final report was
be implemented independent of the obtained by reviewing off-peak and
additional pumps. Under the conditions on-peak energy costs and adding capacity
presented in the economic assessment in savings to the State Water Project in
Appendix C, it was found that these the economics.
measures do not compete with the yield
of the additional pumps because the
yield of all these measures would be Response 6
needed to meet some of the shortages
that would occur before the additional Department planning regarding a Delta
pumps could become operational in 1990. water transfer facility is discussed
Continuing shortages would still justify in Chapter 6, Cumulative Impacts. Also
installation of the additional pumps, see "Planning Perspective", Chapter i.
For the final report, mandatory nonresi-
dential landscape design is considered
an item that is part of ongoing water Response 7
management planning. It is no longer an
alternative. The proposed additional pumps, operated

under the Corps criteria in Public

The five measures available for direct Notice 5820A, Amended, do not require a
acre-foot yield cost comparisons to the Delta water transfer facility or up-

pumps are the water supply augmentation stream project facility to provide the
alternatives (Alternatives 5 through 9 protection against outages, water sup-
in Table C-6 of the draft report), ply, and power cost saving identified.

These measures are assumed to be achiev- They are proposed to fulfill these three
conditions as discussed in the draftable under of significant purposes

State Water Project deficiencies, and report (page S-I and page 13). The
all are more costly than the additional monthly amounts of water pumped under
pumps, the preferred alternative would be

increased slightly during winter months

For the final report, the demand reduc- of unregulate~d flow conditions. At
tion and the water supply alternatives other times, the monthly amounts would

have been updated. The toilet dam and be limited to that which could be pumped

showerhead retrofit alternatives have with the existing pumps, or would be

been combined as one pr~ogram that would less.

device distribution methodssupplement
in the water management plans. Manda- As emphasized in the comment, the policy

tory nonresidential landscape design has guidance quoted from the 1978 Water

been eliminated as an alternative, since Quality Control Plan is for any future

it is included in the water management Delta water transfer facility or

plans. Imperial Valley conservation and upstream project facility. This policy
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guidance does not apply to the proposed See response to General Issue 4 under
pumps. Department planning for a Delta "General Issues and Responses" in this
transfer facility will consider this chapter and "Mitigation for Impacts
policy guidance. (See Chapter 6 and on Fish (Mitigation Option I)" in
response to General Issue 2 in this Chapter 5. Also see discussions on
chapter. Also see "Planning Perspec- Suisun Marsh in Chapters 4 and 5, and
rive", Chapter i.) The ~State Board can, General Issue 7 in this chapter.
of course, change the conditions under
which the project operates. See
response to comment 4 of this letter. Respomse 12

See Response ii to this comment letter.
Response 8

Concerns about Suisun Mmrsh facilities Response 13
are addressed in the final environmental
impact report for the Suisun Marsh Plan The paragraph in question pertained to
of Protection (February 1984) and the the nine water supply and demand reduc-
agreement recently negotiated regarding tion alternatives, not just the four
the marsh, extraordinary conservation measures (see

response to General Issue 9 in this
Sections on Suisun Marsh in Chapters 4 chapter). It is true that the estimated
and 5 of the final report on the addi- unit costs of the mandatory nonresiden-
tional pumping units have been updated, tial landscape design, toilet dam retro-
and the response to General Issue 7 in fit, showerhead retrofit, and free
this chapter describes the relationship residential landscape design conserva-
between the additional pumps and the tion options presented in the draft
marsh plan of protection. The addi- report are less than those of the
tional pumps will have no significant additional pumps. However, the yield
impacts on the marsh, since it is from the pumps never competes with that
protected by Delta outflows, physical from the conservation measures in the
facilities, and a monitoring program, benefit/cost analyses, because those

measures are assumed to be implemented
prior to initial operation of the addi-

Response 9 tional pumps in about 1990. This
assumption is based on future operations

The report has been corrected, with ~existing State Water Project
facilities and implementation of extra-
ordinary conservation measures under

Response i0 conditions of shortages. Because the
least costly extraordinary conservation

The final report clarifies that pumping measures are implemented first, the
capacity with the four additional units yield from the pumps does compete with
would be limited to 10,300 cubic feet a portion of ~he yield from the more
per second, the design capacity of the costly water supply augmentation
California Aqueduct. See "Hydraulic alternatives. This is explained in
Constraints and Banks Pumping Plant Appendix C.
Capacity" in Chapters I and 3.

In addition to displacing a portion of
these more costly alternatives, the

Response II additional pumps can reduce on-peak
power requirements for State Water

The final report includes plans for a Project pumping and provide standby
different agreement for mitigation, capacity for outages. These benefits
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and accomplishments cannot be duplicated percent,7-5/8 the estimated water
by the water supply and demand reduction savings over time, as shown in

alternatives. Table ¢-6. These measures are presented
as a combined program in the final

See also response 5 to this comment report and the cost estimates have been

letter, raised to 1985 price levels.

The 1990 State Water Project and local

Re$.ponse 14 energy savings for the four conservation
options are different from the long-term

The Bureau’s plans for delivering San shifts from on-peak to off-peak energy
Felipe water were mentioned for infor- that would be realized with the ~ddi-
mational purposes. Since delivery is tional pumps.

through the Delta-Mendota Canal, it
is not particularly relevant to the The costs, yields, and energy advantages

additional pumps for the State Water of these extraordinary conservation

Project. The final report states that measures ~ere considered in the economic

the water allocated to San Felipe is . analysis for the additional pumps. As
presently used elsewhere (Westlands stated in response 13 to this comment

Water District). letter, these conservation measures were
alternatives to, but did not compete
with, the additional pumps because it is

Response 15 expected that they will have to be
implemented before the additional pumps

The economic analysis for the additional ~ould become operational. Both the

pumps has been revised to account for additional pumps and the extraordinary
the Department’s increased operating conservation measures will be needed to

and other meet project needs.experience as utility
factors. The 4-pump options have higher
net benefits than do the 2-pump options.
See Chapter 3 "Economic Analysis" and Respomse 17
the response to General Issue 8 in this
chapter. Concerns relating to the Suisun Marsh

facilities are addressed in the final
environmental impact report for the

Response 16 Suisun Marsh Plan of Protection
(February 1984) andthe agreement

As in the draft recently negotiated regarding theexplained report
(pages 26 and 27), the toilet dam and marsh.

showerhead retrofit programs include
devices, installation, publicity, and The sections on Suisun Marsh in

management. The one-time cost was Chapters 4 and 5 of the final report on

estimated at $90 million. The cost per the additional pumping units have been

household in the 1977 demonstration updated, and the response to General

program in the Ventura County community Issue 7 in this chapter describes the
of Oak Park was $23.64. The $33 per relationship between the additional

household cost in this analysis accounts pumps and the marsh plan of protection.

for inflation. The unit costs of $74 The additional pumps will have no

per acre-foot for toilet dam retrofit significant impacts on the marsh, since

and $II0 per acre-foot for showerhead it is protected by Delta outflows,

retrofit ~ere annual equivalent costs, physical facilities, and a monitoring

accounting for the initial cost, the program.

15-year life, the discount rate of
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Response18 Localized operational effects with the
additional pumps will probably be moni-

The extent of water level depressions toted by the Corps of Engineers, in
(drawdowns) caused by project operations accordance with requirements of the
has been determined by a series of field U.S. District Court decision of
tests conducted by the Department. The December 1982.
tests have shown that effects on water
levels rapidly diminish with distance, Also, the Department and South Delta
and that at i0 miles, the effects were Water Agency recently signed a letter
negligible. This is discussed on of intent to establish a program for

64 of the draft report, ameliorating water level and water cir-page
culation problems in the southern Delta

Impacts on velocities and scour poten- (see Chapter 4 "Southern Delta").
tial in nearby channels were addressed
on pages 66 and 67 of the draft report,
and were not significant. These impacts     Response 19
have been reassessed based on the
updated operation studies and new The discussion has been expanded and now
hydrodynamic model studies in Chapter 5, mentions the July operational constraint
"Impacts on Channel Velocities, Scour, of Decision 1485. Since unregulated
and Siltation". The impacts were still flow conditions seldom occur in July,
found to be insignificant. State Water Project diversions in July

are generally less than the Decision
Impacts on water levels in the southern 1485 limits, and would be decreased with
Delta were addressed on pages 64 to 66 additional pumps with present State
and in Table 13 (now Table 5-6) of the Water Project facilities.
draft report. In the final report, the
discussion and assessment have been
updated and expanded. See Chapter 5, Response 20
"Impacts on Delta Agricultural Uses and
Water Levels". Under the preferred In the final report, the table on
alternative, no significant incremental outflows (Table 5-4) reflects data from
effects were found, the updated operation studies.

The findings in the final report for the
preferred alternative water levels and Response 21
velocities are based on:

The report has been corrected.
° Analysis of operational constraints

and procedures for the Clifton Court
Forebay gates. Response 22

° The Corps constraints. The preferred, alternative should not
aggravate the agricultural water supply

° Channel velocity estimates, problem in the southern Delta. The
no-project and preferred alternatives

° Orawdown estimates, have nearly the same estimated drawdown
effects on high-high tides at Clifton

° Analysis of forebay computer Court Ferry during the irrigation season
simulation studies, because there would be no significant

increase in export during April to
° Analysis of the updated operation September. In fact, the updated opera-

studies, tion studies used for the final report
show some export decrease for the pre-

° New hydrodynamic studies, ferred alternative during the irrigation

28o

C--105574
(3-105574



season, ~hen compared to the no-project Chapter 5 of the final report and
alternative. The final report includes response to General Issue 4 in this
this finding (see Table 5-6 and chapter.)
response 18 to this comment letter)

Response 26
Response 23

The statement in the draft report about
The report has been revised. See no significant incremental effect on
response 19 to this comment letter, young-of-the-year striped bass survival

is for general impacts that did not in-
clude salvage operations and was based

Response 24 on calculations of the Striped Bass
Index from traditional statistical

Supporting data are shown in Table 19, relationships with Delta outflow and
page 80, and in Appendix B of the draft export rates as input. This relation-
report. In Chapter 5 of the final ship is based on actual records that
report, "General Impacts on Salmon and account for the effects of project
Steelhead" has been revised in coordina- diversion on fish. Also in the draft
tion with the Department of Fish and report, a separate evaluation was per-
Game. Some revisions have also been formed for direct losses for salvage and
made in the tables to reflect data from loss estimates shown in the section,
the updated operation studies. No "Impact on Fish Salvage Operation"
significant change in Sacramento and San (page 78 of the draft report). Direct
Joaquin River flow ratios was found for fish impacts from operation of the
operations with the additional pumps, additional pumps were found to be
This lack of change was the basis for significant; however, this is not a
finding no significant impact on juven- one-to-one correlation with estuary
ile salmon migration, since flow ratios impacts because of natural losses during
are an indicator of displacement of the life cycles of fish.

salmon and steelhead fromjuvenile
normal migration routes. In the final report, the Striped Bass

Index has been eliminated because of the
The section "Impacts on Fish Salvage Department of Fish and Game’s recent
Operation" has been revised to account determination that the index, as
for comments on the draft report. (See presently computed, is no longer valid.
response to General Issue 3 in this However, the final report still consi-
chapter.) As in the draft report, ders exports and outflows in May, June,
significant incremental direct impacts and July as an important factor in
to salmon were found for the preferred young-of-year abundance. This factor is
alternative. The proposed new agreement incorporated qualitatively as part of
with the Department of Fish and Game the general fish impacts. The assess-
would compensate for salmon impacts of ment of direc~ entrainment impacts for
existing and additional pumps, striped bass now includes predation

losses in Clifton Court Forebay, handl-
ing and hauling losses, and entrainment

Response 25 of striped bass eggs and larvae, based
on the updated operation studies. No

The section "General Impacts on Striped significant impact on striped bass has
Bass" has been revised in coordination been found. In fact, losses may be
with the Department of Fish and Game. reduced, because reduced exposure of
The expanded discussion explains the striped bass during summer when striped
conclusions of the Striped Bass Working bass are abundant outweighs their
Group and the ongoing experiments. (See increased exposure during winter when
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they are less abundant. (See response pumping shifts is not expected. If the ¯
to General Issue 3 in this chapter and relationship found by the Striped Bass
response 1 to this comment letter.) Working Group between 7-day average

exports prior to the blooms and peak           I

phytoplankton levels is valid, then the
Response 27 additional pumps would have no incremen-

tal effect on spring development of ~
With respect to participation in experi- phytoplankton.
ments and studies related to the striped
bass decline, see response to General The Department has no evidence that

Issues 1 and 3 in this chapter and increased winter diversions would affect ¯
Response 3 to this comment letter, spring development of phytoplankton.

The Department has considered the
mid-March termination of increased ¯

Response 28 diversions in relation to the 7-day
average exports/bloom correlation found

The final report considers the two by the Striped Bass Working Group, and ~
points in this comment, as well as other the 14-year record for phytoplankton
information on the effects of export levels and blooms. This record shows
pumping on aquatic invertebrates and that no bloom started within 15 days

phytoplankton (see Chapter 5, "Overview after the mid-March reduction in ¯
of Fish Food Supply Impacts"). These exports.
factors are especially important for the
fish food chain and, even though many With or without the additional pumps, ~
facts are known, the overall complexity the Department will comply with any
of this matter does not allow a valid water quality standards adopted by

determination of impacts. The final the State Water Resources Control Board ~
report classifies impacts on aquatic as a result of evidence collected during
invertebrate phytoplankton and fish food experiments.
supply as unknown.

The final report discusses the possible Re,s,ponses ,29 and 30 I
link between the peak spring phytoplank-
ton bloom in the central Delta with the Concerns relating to the Suisun Marsh ¯
total water exports at the Central facilities are addressed in the final
Valley Project and State Water Project environmental impact report for the

pumps. The most significant time period Suisun Marsh Plan of Protection ~
was 7 days before the bloom. The final (February 1984) and the agreement
report also discusses the timing of recently negotiated regarding the
spring blooms in the central Delta after marsh.

1976 with the shutdown of the State ¯
Water Project pumps for repairs on two The sections on Suisun Marsh in

occasions. It further discusses export Chapters 4 and 5 of the final report on
management experiments, the additional pumping units have been ~

updated, and the response to General
Previous operation studies did not show Issue 7 in this chapter describes the
a significant increase in pumping with relationship between the additional

the new pumps during spring (April, May, pumps and the marsh plan of protection. ¯
and June). The new operation studies The additional pumps will have no
show decreases in April and June. significant impacts on the marsh, since

it is protected by Delta outflows, ¯
Significant change in 7-day average physical facilities, and a monitoring

diversions due to off-peak and on-peak program.
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I Response 31 the maximum increase in off-peak veloc- "
ity would have been 1.0 foot per second

Fish mitigation options are discussed in August and September, or about a

I in response to General Issue 4 under 48 percent increase over the no-project
"General Issues and Responses" and Chap- alternative.
ter 5 (Mitigation for Impacts on Fish).

I Approach velocities during off-peak and
on-peak periods are one of several

Resp.o.nse 32 factors affecting striped bass salvage

i and loss estimates. The revised esti-
Previous plans of the U. 8. Bureau of mates in the final report, based on the
Reclamation for the San Luis Drain were updated operation studies, show about a
for discharge at Chipps Island. The 9 percent incremental decrease in

I . State Water Resources Control Board average annual losses of striped bass
would have established discharge yearlings with the preferred
requirements for the drain after further alternative. This is due mainly to more

I studies. However, discharge to the ~ efficient operations in capturing winter
estuary is no longer probable as a flows and reducing exports in June,
long-range solution to drainage problems July, and August. (See Appendix B for a

i in San Joaquin Valley. A discussion of discussion of updated operation studies
drainage problems and studies in San and revised direct impact analysis.)
Joaquin Valley has been added to
Chapter 4 of the final report. The updated operation studies with more

I efficient operations and with reduced
It is true that screening losses for summer exports show a significant
eggs, larvae, and food organisms may not decrease in the effects of off-peak

I be decreased with a Delta water transfer pumping when compared to the operation
facility. Table 6-1 reflects this studies in the draft report. Striped
uncertainty by noting that screening bass were the primary fish that
losses may be reduced. This is a major benefited. Approach velocities andI consideration in the of Delta efficiencies for bassstudy screening striped
water transfer alternatives, discussed during May 15 to October 31 are shown in
in Chapter 6. Table B-12 for the no-project alterna-

I tive and Table B-13 for the preferred
alternative. During this period,

Response 33 approach velocities would be increased

I only in October for the preferred
Decision 1485 velocity standards for the alternative.
Skinner Fish Facility from May 15
through October are conditional and are The final report also evaluates a miti-

i to be compatible with water export gation option involving restrictions on
rates. Maintaining a velocity as close off-peak pumping (see response to
as possible to 1.0 foot per second is General Issue. 4 under "General Issues

I desirable for optimal salvage, but not and Responses" in this chapter).
always compatible with pumping rates.
Approach velocities shown in the draft

i report in Table B-6 for existing pumps Letter 8
and in Table B-7 for four additional Commenting Entity:
pumps were based on maximum off-peak Alameda Count~ Water District
pumping and the previous operation Februar~ 15, 1983
studies. In both cases, the optimal
i. 0 foot per second approach velocity
would have been exceeded during off-peak See responses to Comment Letters 26

I periods. With four additional pumps, and 27.
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Letter 9 and future water resources planning is
Commenting Entity: discussed in the responses to General

Antelope Valley-East Kern Issues 1 and 2 in this chapter under
Water Agency "General Issues and Responses".

February 9~ 1983

See responses to Cou~uent Letters 26
Response 3

and 27. The final report was written to best
meet the basic purposes of the
California Environmental Quality Act.

Letter I0 These purposes are to:
Commenting Entity:

Casitas Municipal Water District          ° Inform governmental decision-makers
February I0~ 1983                      and the public about the potential

significant environmental effects of
proposed activities.

See responses to Comment Letters 26
and 27. ° Identify ways that environmental

damage can be a~oided or significantly
reduced.

Letter Ii
Commenting Entity: ° Prevent significant, avoidable damage

Coachella Valley Water District to the environment by requiring
February 14, 1983 changes in projects through the use of

alternatives or mitigation measures
~nen the governmental agency finds the

Response I changes to be feasible.

Comment noted. ° Disclose to the public the reasons ~hy
a governmental agency approved the
project in the manner the agency

Response 2 chose.

The Draft Environmental Impact Report on These basic purposes are listed in
the Proposed Additional Pumping Units Title 14, California Administrative
outlined specifically the need for the Code, Section 15006.
units on page S-I and in Chapter 2,
page 13. These needs were to:

Responses 4, 5, and 6
° Alleviate scheduling problems for

maintenance of the existing units.         Comment noted. See Responses 2 and 3 to
this comment .letter.

° Minimize the on-peak power require-
ments and energy costs of the State
Water Project.                                                    Letter 12

Commenting Entity:
°

Increase reliability of State Water             Contra Costa County Water Agency
Project deliveries.                                          February 14~ 1983

The economic analysis for additional
pumps determined that they had indepen- Response 1
dent utility for the State Water Project
(see page 25 of the draft report). The Title 14, California Administrative

relationship between additional pumps Code, Section 14132d, requires that
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the specific alternative .of no project an appendix: "Summarypublished in of

always be evaluated, along with the Public Con~nents on the Draft Water
impact. The no-project alternative Quality Control Plan and Environmental
represents the existing method of State Impact Report, Sacramento-San Joaquin
Water Project operations without instal- Delta and Suisun Marsh", August 1978,
lation of additional pumps and is used and this report is incorporated herein

to evaluate incremental impacts. While by reference.
several parties, such as Contra Costa
County Water Agency are pursuing legal
challenges to Decision 1485 and its Response 3

impact report,environmental Decision
1485 is still the water right decision The draft report did discuss environ-

applicable to operation of the State mental damage that has already taken
Water Project. place in the Bay-Delta system due to

project pumping and other factors (see
No conclusions have been reached in Chapter 6, page 91, of the draft
connection with the striped bass report).
decline. The Department has and is
continuing to spend millions to advance Background information on Bay-Delta
knowledge about the Delta fishery. One impacts was discussed in Chapters 4 and

potential cause of the decline 5 of the draft report. Information inpresent
is toxic pollution, ~nich is beyond the those chapters has been expanded and
control of the State Water Project and updated. In ~ddition, impacts associ-
beyond the intended protective criteria ated with the no-project alternative

of Decision 1485. If toxic pollution is (current operating conditions) are now
the cause of the striped bass decline, evaluated separately in Chapter 5.

it is possible that the protective flow
and quality criteria provided by the The draft and final reports also incor-

State Water Project, in compliance with porate, by reference, three environmen-

Decision 1485, are mitigating project tal documents that provide information
impacts, about impacts that have already taken

place in the Bay-Delta system. All
The State Water Resources Control Board three documents were distributed to the
closely reviews all information public. These documents are:
regarding the striped bass decline. The
Board has reserved jurisdiction to ° Final Enviroumental Statement,
modify water right standards. Future Operation of the Delta Pumping Plant,
information on the relationship between U. S. Army Corps of Engineers,

State Water Project operations and the September 1980 (summarized in
Bay-Delta environment could lead to new Appendix A of the draft report).

water right standards.. The Department
will operate the State Water Project to ° Final Environmental Impact Report,

meet valid standards. (See response to Agreement to Manage Fish and Wildlife

General Issue 3 in this chapter under Resources, Department of Water
"General Issues and Responses".) Resources and Department of Fish and

Game, December 1982 (discussed in
Chapter 1 of the draft report).

Response 2
° Final Environmental Impact Report for

Contra Costa County Water Agency com- the Water Quality Control Plan and

ments on the draft environmental impact Water Right Decision, Sacramento-San

report on the Water Quality Control Joaquin Delta, State Water Resources

Plan, dated June 15, 1978, and the Control Board, August 1978 (discussed

Board’s response to those comments were in Chapter i in the draft report).
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The final report discusses the Depart- adversely affected. The incremental
ment’s concern and commitment toward effect of the additional pumps under the
understanding the problems of the Bay- preferred operation would reduce direct
Delta system. This includes extensive losses for 23 fish species and increase
funding of programs, studies, and moni- direct losses for salmon at the Delta
toring. (See response to General Complex when compared to the no-project
Issue II in this chapter.) alternative. (See responses to General

Issues i, 3, 4, and 5 in this chapter,
and "Planning Perspective" ~ Chapter I.)

Response 4
Comment letter 30 contains the comments

The draft report evaluated the impacts of the Delta Environmental Advisory
of alternative operational plans for Committee on the draft report. The
the 1990 level of development, including Department’s responses (which have been
pumping at 10,300 cubic feet per second coordinated with the Department of Fish
capacity. The impacts associated with and Game) are presented later in this
the 4-10.3 alternative were discussed in chapter.
Chapter 5 of the draft report, under
"Other Alternatives"; the discussion has
been updated in the final report. The .Response 6
economic analysis showed an economic and
operational advantage to installing the The Department has expanded the discus-
additional pumps even if no other proj- sion on mitigation to account for the
ect facilities were built. Potential uncertainty of the proposed agreement
transfer facilities are discussed in a and various comments on the draft
1983 report, Alternatives for Delta report. The expanded discussion, which
Water Transfer. This and operation of includes mitigation options, is pre-
the additional pumps in conjunction with sented in Chapter 5 (Mitigation for
possible future State Water Project Impacts on Fish) of the final report and
development is discussed in Chapter 6 in response to General Issue 4 in this
in connection with cumulative impacts, chapter.
Water resources planning and its rela-
tionship to the additional pumps is Impacts of the Central Valley Project
also discussed in response to General are discussed in Chapter 6. Decision
Issues i and 2 in this chapter, under 1485 applies the same water quality
"General Issues and Responses". protection terms and conditions to both

the Central Valley Project and the State
Water Project by amending the permits

Response 5 for both projects. The State Water
Resources Control Board did this because

The fish impacts differ in the final it determined that separating the
report from those in the draft report effects of the two projects on the Delta
because updated operation studies were was not possible.
used, which included more effective
export operations. These operations The Department has been actively seeking
shifted the timing of exports away from Federal participation in agreements
summer periods of high fish abundance related to joint operation of the two
toward winter months of unregulated flow projects and management of fish and
conditions when many fish species are wildlife resources. Efforts toward
less abundant. Operations evaluated this goal have resulted in a negotiated
with the additional pumps accentuated Coordinated Operation Agreement
this shift. Striped bass, American (discussed in Chapter i of the final
shad, and white catfish are important report) and.a draft environmental impact
species that benefited from this change, statement/report on the agreement

Only chinook salmon were found to be distributed in September 1985.
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Response 7 Letter 14
Commenting Entity:

Impacts of existing and additional Desert Water Agency
pumps, including full capacity, were February I0, 1983
discussed for all flow conditions in the
draft report. The discussion has been
updated in the final report (see Chap- See responses to Comment Letters 26
ter 5, "Operational Impacts, Conditions and 27.
During the Early 1990s"). See also
response to General Issue II in this

the additional Letter 15chapter concerning pumps
and biological resources of San Commenting Entity:
Francisco Bay. Devil’s Den Water District

February 17 ~, 1983

Response 8
See responses to Comment Letters 26

The draft report did address the energy and 27.
impacts of pumping the additional yield
to the State Water Project contractors.
Costs in the economic analysis of Letter 16
additional units include marginal energy Dudley Ridge Water District
costs to the State Water Project for February 14, 1983
pumping the water to five service areas.
The economic analysis was summarized in
Chapter 3, page 25, Table 2 of the~ draft See responses to Comment Letters 26
report, with details in Appendix C. and 27.

In the final report, the economic
analysis has been revised to account for Letter 17
the Department’ s increased operating Co~menting Entity:
experience as a utility and other Kern County Water Agency
factors. See Chapter 3 "Economic February 15~ 1983
Analysis" and Chapter 5 "Energy and
Capacity Impacts".

See responses to Comment Letters 26
and 27.

Response 9

Noted. Letter 18
Commenting Entity:

The Metropolitan Water District
of Southern California

Letter 13 February 14~ 1983
Commenting Entity:

Crestline-Lake Arrowhead Water Agency
February 15, 1983 Response 1

Comment noted. Comments in this letter
See responses to Comment Letters 26 have provided information to improve the
and 27. final report.

I
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Response 2 and on the potential condition of major
deficiencies in the State Water Project

The Department has reviewed Report 947 system. The $267 per acre-foot value is

on availability of Colorado River water, the 1980-1981 average vendability price

The estimates of supply from the of residential water, taken from a

Colorado River were compared to recent survey of four Southern California

Department studies and were not signifi- cities. This is discussed on page C-12

cantly different. The Department has of the draft report.

used its recent studies to revise the
supply and demand projections asa basis
for economic analysis of the proposed Response 4
additional pumping units. The revised
supply and demand projections are in Table 21 in the draft report was

Appendix C, Table C-5, of the final designed to note relative changes in

report, future State Water Project operations
with each related project added to the
State Water Project. The outflow and

Response 3 export descriptions for the ground water
projects indicate the effect on opera-

See Response 130 to Comment Letter 18B tion that could occur with a ground

regarding concerns about the specific water program versus future State Water

generation figures used for Metropol- Project development without the program.

itan Water District energy generation. Some of the wording in Table 21 (6-1 in
the final report) has been changed to

The Department agrees that unit costs clarify the effects. These descriptions

assigned as benefits to municipal and are not for a Department plan to reduce

industrial water could be higher in the exports. Future efforts by the Depart-

future; however, based on the status of ment to develop ground water would have

planning for future facilities, these an objective of producing yield. It is

costs are the highest that could be possible that a ground water program

justified at the time. In the final south of the Delta would provide both

report, they have been raised to 1985 yield and environmental benefits in the

price levels. Even with the low Delta by decreasing State Water Project

estimates provided in the report, the stress on the Delta by offsetting the

benefit/cost ratio is favorable for the need for increased exports, increased

additional pumps. If, as is likely, upstream storage, and potential outflow

actual costs are higher than estimated, reductions.

the benefits for the pumps would also be
higher.

Response 5
Use of these unit costs is to determine
costs of alternative ways of meeting Water conservation is discussed in

service area needs and does not response to General Issue 9 in this

contradict the revised guidelines for chapter, unde~ "General Issues and

funding local water supply projects. Responses". Also, see response 12 to
co~uent letter 18B.

The $167 per acre-foot value is the unit
cost for water from the next available
extraordinary demand reduction alterna- Response 6
tive that could provide an alternative
supply to the pumps, based on the The discussion of mitigation for impacts

projected time of installation of the ~ on fish in Chapter 5 has been expanded

pumps. This is shown in Table C-6 of and updated to cover the areas raised by

the draft report. It is based on a this comment. (See responses to General

reasonable demand-supply relationship Issues 4 and 5 in this chapter).
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Letter 18B Response 5
Commentin~ EntitT: The Metropolitan
Water District of Southern California The final report incorporates this

Februar~ 14~ 1983 comment.

Response 1 Response 6

The format of the Final Environmental The referenced surface water storage
Impact Report on the Proposed Additional program in the Southern California
Pumping Units has been changed, and the service area is the Colorado River
report incorporates the thoughts Banking Plan. Ground water storage
expressed in this comment, programs referenced are a combined Chino

and San Bernardino Valley-San Gorgonio
Pass ground water storage program in the

Response 2 Southern California service area and the
Kern River Fan ground water storage pro-

River flows winter in the San serviceSan Joaquin govern Joaquingram Valley
operation under the Corps constraints, area. These ground water storage pro-
Delta flow conditions in general (Delta grams are described in Bulletins 132-82
outflows) govern operation under State and 132-83.
Water Resources Control Board water
right permits. From March 15 to Decem-
ber 15, Decision 1485 export limits for Response 7
May, June, and July and outflow require-
ments would be met. From December 15 to The intermittent deliveries to ground
March 15, added exports are allowed water shown in the draft report ~ere
under Corps constraints when flow in the based on 50-year operation studies
San Joaquin River at Vernalis exceeds described in Appendix B. These studies
1,000 cubic feet per second. An amount are different than the Department of
up to one-third of that flow can be Water Resources-Metropolitan Chino Basin
diverted into Clifton Court Forebay. Ground Water Storage Feasibility Study.
Decision 1485 protective criteria and The studies have different assumptions
unregulated Delta flows will also con- for constructed facilities and, there-
trol diversions during this period. The fore, have different inflow to the
final report clarifies these points. Delta. The study for the additional

pumps was for 1990, and did not include
the major development called for in

Response 3 Senate Bill 200. The cooperative study
on Chino basin ground water storage

In the draft report, "pursuant to" feasibility had many major water devel-
referred to a 1975 Federal District opment facilities, such as Cottonwood
Court ruling. This ruling is detailed Creek and Thomes-Newville in the
in Chapter 1 of the final report, in the Sacramento River basin, and a Peripheral
section Permits for Banks Canal. With these the Delta"Regulatory facilities,
Pumping Plant, and Related Environmental inflow is quite different and it is not
Documentation". possible to predict reliably whether

these or similar facilities will be
bui it.

Response 4
Ground water storage projections in the

In the final report, the "Other draft report are conservative by esti-
Litigation" section includes the U.S. mating on the high side to maximize the

District Court’s December 30, 1982, service area and Delta impacts due to
diversion. Updated operation studiesdecision.
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used in the final report show less Surface water storage facilities, such
potential for ground water storage, as Cottonwood and Shasta, are not
(See the summary comparison of previous independent; they would require the
and updated operation studies in additional pumps. Therefore, they
Appendix B.) cannot be considered alternatives.

Cottonwood and Shasta are facilities
that would be in addition to, not an

Response 8 alternative to, the pumps. They are
discussed in Chapter 6 under "Onstream

Delta outflows would decrease in May to Storage North of the Delta".
July because of modified releases from
upstream reservoirs. This was discussed
on page S-5 of the draft report (see Response I0
Table 5-4 and accompanying discussion in
final report). See response to comment 9 of this

comment letter.

Response 9
Response II

In general, demand reduction and water
supply projects that substitute for the The statement that "water conservation
firm yield developed by the additional options that would not impair the
pumps do qualify as alternatives to the maintenance of present esthetic,

water supply advantages of the pumps for convenience or health conditions" was
purposes of determining economic advan- based on Department experience and
tages or disadvantages of proceeding studies by the Office of Water
with the additional pumps. A water Conservation. It is true that such a
supply or demand reduction alternative determination is somewhat subjective.
will not duplicate the operational The final report recognizes this.
advantages of the additional pumps for
power and outages.

Response 12
The point of the economic study
assumptions was that the alternatives See response to General Issue 9 in this
would be able to balance supply and chapter, under "General Issues and
demand within the study period. Responses". The water conservation

alternatives proposed have not been
It is because water supply and demand double-counted.
reduction alternatives are independent
of the additional pumps that they can be The urban conservation measures totaling
considered alternatives. Under the 250,000 acre-feet by 1990 used in the
study assumptions, the first four, least operation studies to evaluate potential

costly, demand reduction alternatives do impacts of the operational alternatives
not compete directly with four addi- of the additional pumps are a part of
tional pumps because project shortages Department planning and local planning

expected before operation of the by State Water Project contractors; they
additional pumps will exceed the yield are assumed to be implemented indepen-
reduction provided by these four alter- dent of the pumps. Other water manage-
natives. They might be used to offset ment measures such as waste water
the shortages and, because they can be reclamation and agricultural conserva-

implemented before the pumps are opera- tion are projected to reduce contractor

tional, benefits from these alternatives demands as outlined in the Departments
could be realized in addition to the reco~uended water management plans.
benefits of the pumps. These measures are, therefore, likely

29o

C--105584
C-105584



I to occur and are included in the basic use of Imperial Irrigation Districtfor
determination of State Water Project supplies.
needs. Thus, they are not alternatives

I to the additional pumps.
Response 14

Water conservation measures were also

I included in the water supply and demand The final report incorporates this
reduction alternatives. These are comment.
extraordinary measures in addition to
the specific conservation measuresI developed by water Responsethe recommended 15
management plans. The extraordinary
measures do not duplicate the measures Commitment to water conservation goals

I used in the operation studies. They are through contractual agreement has not
assumed to be achievable under condi- been dropped from consideration as a
tions of significant State Water Project mitigation option for the final report.

I deficiencies. These extraordinary According to the California Environmen-
measures generally meet the same cri- tal Quality Act, mitigation options for
teria used to judge the conservation an environmental impact report must
measures incorporated into the recom- consider many factors, including those

I mended water plans; not necessarily within the of themanagement however, power
they are considered to be at a lower agency writing the report. Any agree-
level of public acceptability, ment between the Department and project

I water users, ~hich was the proposed
As stated in response to comment 9 of format for commitment to goals, would
this comment letter, the final report have to be negotiated. See responses to

I analysis shows that even if the measures General Issues 4 and 9 in this chapter
are implemented, additional pumps will under "General Issues and Responses".
still be needed to increase the reli-
ability of project water supply deliver-

I ies to partially offset the frequency Response 16
and severity of shortages from lost
supplies due to upstream development, Chapter 5 of the final report discusses

I lost Colorado River supplies due to the a proposed agreement to replace the
Arizona Project, and increasing service December 1982 Two-Agency Fish Agreement
area urban demands in excess of supplies as a fish mitigation option. The other

i provided after conservation efforts, mitigation options are also discussed.
Also, see response to General Issue 4 in
this chapter.

Response 13

I
In the final report, Table S-3 has been      Response 17
revised to eliminate the absolute "yes"

I or "no" ratings of the institutional and This comment has been incorporated into
environmental problems for alternatives the final report.
in the Metropolitan Water District serv-
ice area (see Table 3-3). The ratings

I changed to low, medium, or Responsehave been 18
high. The rating system was based on
Department experience and studies by the These comments have been incorporated

I Office of Water Conservation. Also, into Chapter I. The Burns-Porter Act
these alternatives have updated to did authorize construction of the Cali-
reflect recent advances in water fornia Aqueduct to a capacity of I0,000

I conservation planning and negotiations
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cubic feet per second, and it has been Resp,on~,,e 25
built to that capacity.

Ground water management, water supply
management, and interbasin and

Response 19 intrabasin transfers of developed water
supplies are of statewide interest, are

The final report incorporates the basic usually a local responsibility, but may

thoughts expressed in this comment, on occasion be a State responsibility.
For example, any transfer of
appropriative water is subject to the

Response 20 jurisdiction of the State Water
Resources Control Board.

Chapter I, "Planning Perspective", and
Chapter 6, "State Water Project Planning The final report incorporates the

and Related Projects", in the final concept of local responsibility.

report discusses Department planning. ¯
Also, see responses to General Issues 2
and 6 in this chapter. Response 26

The Department of Water Resources Energy

Response 21 Division made this estimate ; the method
was explained in Appendix C, page C-7,

To be consistent with Decision 1485 of the draft report.

language, the word "all" was removed in
the final report. The economic analysis for the additional

pumps has been revised to account for
the Department’s increased operating

Response 22 experience as a utility and other
factors. The 4-pump options have higher

The final report incorporates this net benefits than do the 2-pump options.

comment. See Chapter 3 "Economic Analysis" and
the response to General Issue 8 in this
chapter.

Response 23 I

The final report states that the fish Response 27
agreement~ as presented in the draft ¯
report, was not executed. New negotia- The footnote to Figure 3 covers this

tions are proceeding. The discussion concern. The magnitude of State Water

has been revised to be consistent with Project energy demands is discussed

the most recent activities, under "State Water Project Power
Operations", in Chapter I.

See response to General Issue 4 in this
chapter regarding the Two-Agency Fish
Agreement and water conservation as Response 28
mitigation options. Also see response

General Issue 9 regarding water The discussion of State Water Projectto
conservation, shortages in Chapter 2 of the draft

report has been expanded and shifted to
"Available Water Supply, State Water

Response 24 Project Demands, and Delivery
Capabilities", in Chapter I of the

Reference to the I00,000 acre-feet of final report. This incorporates the

storage has been deleted from the final suggestion in the comment. Also, in

report. Appendix B, State Water Project
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deficiencies for agricultural and              according to the Urban Water Management
municipal and industrial purposes are         Planning Act.
shown for various years. These
deficiencies were determined from             In this final environmental impact
updated operation studies analyzed in         report for the pumps, the operation
the final report for conditions of the       studies and corresponding State Water
early 1990s.                                        Project demands have been updated to

3.16 million acre-feet, approximately
those shown in Bulletin 132-83. In the

Response 29                                       Bulletin 132 series, the Department has
discontinued adjustments of contractors’

Water is wheeled to San Luis Reservoir       requests by conservation and reclamation
for the Central Valley Project. This        goals, and text in this final report has
is for outages, Decision 1485 export          been made consistent with that change.
makeup, and deliveries to’ the Cross
Valley Canal.

Response 31
See response 8 to Comment Letter 1
concerning wheeling for the Central           In the operation studies, target storage
Valley Project and the Coordinated            levels for San Luis vary with demands
Operation Agreement.                              assumed in the studies. (See "Efficient

Operation of the State Water Project",
in Chapter 3 of the final report.)

Response 30
Southern California reservoirs were not

Contractors’ requests do include conser-     operated to develop yield.
vation and reclamation. The Department
has closely reviewed its estimates for
net water conservation and waste water       Response 32
reclamation from existing laws, current
programs and trends, and additional           This comment has been incorporated into
conservation and reclamation from future     the text of the final report.
actions in conjunction with contractor
requests for water. No underestimate of
demands was found. The review showed        Response 33
that when the Department’s recommenda-
tions for conservation and reclamation       Figure B-2 in the draft report assumed

in the "Recommended Water           that all usable intermittentpresented export
Management Plan for Metropolitan Water       supply is pumped; on-peak power require-
District of Southern California",             ments were not taken into account. Mow-
December 1982, were used to adjust            ever, the power operation studies used
Metropolitan’s total demand, the               for the draft report minimized system
resulting computed need for State Water      on-peak use while delivering substantial
Project supplies was equivalent to            amounts of intermittent supplies.
Metropolitan’s request. This shows a
consistency between the Department’s
recommendations and Metropolitan’s            Response 34
planning. Details of this review can be
found in the "Final Environmental Impact     Local surface water projects have been
Report, Enlargement of the Governor           proposed as units of the State Water
Edmund G. Brown California Aqueduct",        Project. If feasible, each project
April 1984. The Department recognizes       could develop an additional yield of
that future planning and implementation      2,000 to I0,000 acre-feet per year.
for efficient use of urban supplies can      The Department evaluates such proposals
best be accomplished at the local level      submitted by State Water Project
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contracting agencies. Since the guide-      discusses channel velocities, scour, and
lines were issued in February 1979, four    siltation.
proposals have been submitted for
surface storage projects, all by Santa
Barbara County Flood Control and Water       Res~nse 39
Conservation District.

The limit of 7,300 cubic feet per second
is an estimated physical constraint with

Response 35                                         the present intake to Clifton Court
Forebay. Because of the complex

Costs for regulating, storing, and           hydraulic conditions used to estimate
recovering intermittent supplies were        the limit of 7,300 cubic feet per
specified as "!ocal". Energy costs were     second, the final report evaluates an
included in the estimates. Additional       upper limit alternative with no physical
energy costs for deliveries from the          hydraulic constraints where winter
Delta were accounted for in the economic     exports vary according to San Joaquin
analysis. The estimated average annual     River inflow relationships established
supplies were shown in Figure B-2.            in the Corps constraints. With four
Enough factors needed for a comprehen-       additional pumps and San Joaquin River
sive economic analysis were available,       flows above 11,500 cubic feet per
Further studies would be necessary to        second, winter exports were allowed to
provide the other requested information,     reach 10,300 cubic feet per second for
This information will be important for       planning purposes to determine impacts.
ground water planning, but is not             With two additional pumps, the upper
necessary for an economic analysis of        limit is 8,500 cubic feet per second.
the additional pumps.                            These high flows occurred less than

1 percent of the time in the operation
studies. These alternatives are

Response 36                                         explained in Chapter 3 of this final
report under "Physical and Operational

The paragraph in question has been            Comparison of Alternative Operational
deleted in the final report, as it is         Plans".
not consistent with the assumptions
about priorities in deliveries of State      See response 8 to Comment Letter 1
Water Project water described in              concerning wheeling for the Central
Bulletin 132-83, pages 6 to ii.                Valley Project and the Coordinated

Operation Agreement.

Response 37
Response 40

The East Branch enlargement was included
in operation studies under conditions        The 8,000 cubic feet per second is a
without the new pumps (no. project) and       daily diversion into Clifton Court
with the new pumps. In both cases,           Forebay. This water would be pumped to
including the full East Branch enlarge-      San Luis Reservoir, then continue down
ment would maximize the effects of its       the aqueduct system to satisfy contrac-
use.                                                  tor requests or to be stored in ground

water basins for later use. In the
final report, Chapter 3, "Physical and

Response 38                                         Operational Comparison of Alternative
Operational Plans", clarifies the

The format of the report has been             discussion of diversions into Clifton
changed. Chapter 5 of the final report      Court Forebay.
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41                                         entitlements, and was basically selectedResponse
to show impacts of the 10,300 rate, even

The new pumps would not save energy but      though on a limited basis.
would save on-peak energy. Increased
yield requires additional off-peak and       The report has been updated for a more
on-peak energy. This information was         long-term operation and more southern
presented in Chapter 3 (page 25,              Delta improvements to be consistent with
Table 2) of the draft report and               the report on Delta water transfer
Table 3-4 in the final report. The           alternatives. Southern Delta improve-
additional energy expended to pump firm     ments can be achieved by enlargement of
and intermittent yield supplies was           channels or of Clifton Court Forebay.
shown under the annual cost items of         (See Chapter 6, "Alternatives for Delta
"State Water Project Energy" and "Local      Water Transfer", for a brief description
Energy". The sum of these costs repre-      of these alternatives. For more detail,
sented the largest portion of annual          see Alternatives for Delta Water
costs for increased yield for each            Transfer, Department of Water Resources,
alternative operational plan.                   November 1983.)

In the final report, the economic
analysis in Chapter 3 has been revised       Response 45
for two conditions: median water supply
and firm yield.                                   The report has been corrected.

Response 42                                       Response 46

Average annual net energy requirements       Concerns about the demand reduction
would increase slightly wet years, are Chapterin alternatives addressed in 3
which also happens to be when                   (Water Supply and Demand Reduction
off-aqueduct hydroelectric supplies are      Alternatives) and the response to
the greatest. There is no relationship.     General Issue 9 in this chapter. Also,
This simply means that when the                see responses to comments 9 and 12 of
project’s energy requirement increases,      this comment letter.
there will be ample off-aqueduct hydro-
electric supply to meet this demand.

Responses 47 and 48

43                                       See Response 3 to Comment Letter 18.Response

The final report reflects this
comment.                                           Response 49

Standard procedure in any benefit/cost
Response 44                                       analysis is tb compare the additional

(or marginal) benefits with the addi-

Assumptions in the draft report for           tional costs. In this evaluation, the
hydraulic improvements included dredging     marginal costs are the difference
West Canal and adding forebay inlet           between the future costs of operating
gates. Increasing the size of the            with and without the proposed project.
forebay would not be needed to sustain a     Thus, the economics of the proposed
rate of 10,300 cubic feet per second          project are isolated for the benefit/
with the above improvements. This             cost analysis. This analysis does not
assumption focused primarily on short-       specify repayment charges for the
term operation, would not meet full           project; it determines only that the
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project is economically justified,             and assumptions that affect estimates of
Costs will be repaid in accordance with      water savings and costs for supplemental
existing water supply contracts, which       toilet and showerhead retrofit programs.
will meld energy costs.                            The assumptions used in this report do

not represent a recommendation by the
Department for conservation measures to

Response 50                                         be specifically adopted by water supply
contractors. Conservation measures to

The East Branch could be enlarged with       be adopted by local water users, those
or without additional pumps, and the          to be included for the Urban Water

could be installed and operated        Management Planning Act, will be a localpumps
with or without East Branch                     decision that considers many factors and
enlargement,                                        local conditions.

The East Branch enlargement and ground       The conservation measures addressed in
water storage will affect the pump            this comment were used in the economic
economics. With the enlarged East            analysis for the additional pumps. They
Branch and ground water storage, annual      were assumed to represent extraordinary
costs and benefits would increase in         measures that would provide a small
about the same proportion. The benefit/     additional offset of large supply
cost ratio remains about the same.            shortages without additional State Water

Project development. They are possible
measures that could further reduce

Response 51                                         demands while sustaining the existing
standard of living. Other conservation

The extraordinary measures in some cases    measures that are not extraordinary were
represent high estimates of savings for      used to reduce future project demands in
a conservative economic analysis. The       the operation studies and were assumed
water savings estimates and retention        to be implemented with or without the
rates for supplemental toilet and             additional pumps. Therefore, they are
showerhead retrofits are probably high.      not alternatives to the pumps. Measures
Studies such as that by Brown and             that are not extraordinary would include
Caldwell are being reviewed by the            homeowner placement of plastic bags in
Department of Water Resources and could      toilets; placement of dams by water
alter water saving estimates for supple-    agency personnel would be extraordinary.
mental toilet or showerhead retrofits.       The "State Water Project Recommended

Water Management Plan for the M~tropol-
A decrease in the water saving estimates    itan District of Southern California in
would not significantly decrease the          Response to Governor’s Executive Order
benefit/cost ratio of the additional         B-68-80", presents only measures that
pumps, because of the methodology used       are not extraordinary.
to compute the value of the pumps in the
firm yield analysis (see Appendix C).        The Department recognizes that demo-

graphic, social, or economic differences
The Department has reviewed the                between Oak Park and Metropolitan Water
assumptions for toilet and showerhead        District as a whole might cause
retrofit programs used for the economic     installation rates to be lower in the
analysis. They have been combined into     Metropolitan Water District service
one program that would supplement device    area. Follow-up surveys in mass mail
distribution methods in the water             program areas suggest a positive
management plans,                                   correlation between income level and

installation rate. The proportion of
The comment identifies important              low income and lower-middle income
concerns in connection with many factors    households in Metropolitan Water
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District is probably higher than in Oak      substituting additional Colorado River
Park, and this might result in a small       water for State Water Project supplies
difference in overall installation            was intended to include the cost of
rates. However, projections       energy production foregone at Parker Dambefore of

installation rates could be improved,         and at generation facilities along the
detailed income level information f6r        All American Canal. This figure may be
Oak Park and Metropolitan Water District     about 15 kilowatt-hours per acre-foot
would be needed. More statistical            too low. Using 2,115 kilowatt-hours
analysis suggests a correlation between      could increase the cost of the Imperial
income level and installation rate would     Irrigation District alternatives by
also be needed. Finally, a carefully         about $I per acre-foot.
controlled pilot program would be
necessary to determine whether low and
middle income households respond to free     Response 57
installation programs the same way they
respond to mass mailing programs.              In the final report, the section

"Additional Imperial Valley Conservation
In absence of better information on           and Transfer" discusses environmental
income/installation correlations, the        concerns about the Salton Sea and other
Department has made use of existing           considerations. This section of
studies.                                             Chapter 3 has been updated.

Responses 52 and 53                             Response 58

The Department acknowledges that               IMS is Irrigation Management System.
questions exist over the propriety of        Table 3 has been deleted in the final
who should do landscape designs,              report. This table presented informa-
However, residential landscape design        tion from the Department’s 1982 report
programs do not necessarily conflict          on use of water by Imperial Irrigation
with private enterprise. These               District, which is available to negoti-
alternatives should not be overlooked        ating parties and the public.
simply because of matters as yet
unresolved. These institutional
problems are identified in Chapter 3          Response 59
(Free Residential Landscape Design) of
the final report.                                 The report has been revised to clarify

the cost figures for Imperial Valley
desalting. The $40 per acre-foot was

Response 54                                         used in the prior economic analyses for
energy for local d~str~bution only.

This section has been rewritten.

Response 60
Response 55

The report has been revised.
The report has been expanded to include
the information in this comment.

Response 61

Response 56                                       The cost cannot now be quantified.
Deleting such costs in the benefit/cost

The 2,100 kilowatt-hour per acre-foot         analysis is conservative with respect to
figure used as the energy cost of             benefits of the pumps; including the
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costs would raise benefits. Discussion      Response 66
of the San Joaquin Valley desalting al-
ternative has been updated in Chapter 3      The statement refers to pre-Central
of the final report (San Joaquin Valley      Valley Project conditions. The report
Drainage Water Desalting).                       has been revised.

Response 62                                         Response 67

Chapter 3 of the final report contains       The final report states that the overall
a summary environmental checklist              facilities for Suisun Marsh cannot be
(Table 3-1). The discussion identifies      provided by 1984 and updates information
brine disposal as a potential environ-       on the marsh. See also response to
mental impact. Also, the cost of brine      General Issue 7 in this chapter and the
disposal could affect the feasibility of     discussion on Suisun Marsh impacts in
desalting.                                          Chapter 5 (Impacts on Suisun Marsh).

Response 63                                       Response 68

The description of Delta outflow pro-        The 4.23 million acre-foot maximum
vided in the draft repor~ on pages 31,       annual entitlement was mentioned in
32, and 33 states that:                          Chapter 1 of the draft report, under

"State Water Supply Contracts".
° Delta outflows are primarily fresh

water.
°

The major inflow source to San              Responses 69 and 70
Francisco Bay is outflow from the
Delta.                                               The report has been corrected.

° The controlled outflows for Delta and
Suisun Marsh will provide a major

of inflow to the bay.                 Response 71source

The description in the final report is       In the final report the list of factors
substantially the same.                           affecting land use changes in Southern

California has been revised. It is true
that specific land use is not directly

Response 64                                         related to water imports.

The range of monthly Delta outflows in
all year types was shown in Table ii,         Response 72
page 58, of the draft report. Those
values represented 1990-1evel develop-       The final report discusses recent
ment in the previous operation studies,      successful negotiations for coordinated
In the final report, monthly Delta             operations and Suisun Marsh protective
outflows reflect data from updated             facilities and corresponding assumptions
operation studies. (See Table 5-4.)          for the operation studies. The draft

report noted these assumptions for
project operation in Appendix B. The

Response 65                                           final report also lists these and other
updated assumptions in Chapter 5 under

The final report indicates the stricter      "Operational Impacts, Conditions During
standards are for waste discharge,            the Early 1990s".
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~esponse 73                                       Response 78

In the draft report, the level of             Footnote /5/ "The negative sign indi-
development was kept to 1990 because          cates reverse flow" has been added to
of unresolved water planning       Table which reflects data from theresources 5-7,
questions. In Chapter 5 of the final        updated operation studies.
report, the impact assessment for the

I additional pumps has been extended to
the late 1990s, with a more general           Response 79
discussion of post-2000 impacts without
any additional facilities in Chapter 6.      The section has been revised and
Full development will require future         updated.
facilities that will have separate
environmental documentation. (See

to General Issues 1 and 2 in      Response 80responses
this chapter, "Planning Perspective" in
Chapter I, and Chapter 6.)                      The final report discusses findings

of the Striped Bass Working Group,
including the low adult population and

Response 74                                         inadequate egg production. The findings
became available~after the draft report

Adjustments and rounding are responsible    was printed.
for differences in values shown.
Changes have been made in the final
tables to reflect data from the updated     Response 81
operation studies.

Chapter 5 (General Impacts on Striped
Bass) of the final report discusses

Response 75                                         the lack of correlation between Delta
outflow and survival of striped bass

l See Response 21 to Comment Letter 26.         since the drought. (See also response
¯ to General Issue 3 in this chapter.)

Response 76
Response 82

Tables i0 and II have been renumbered
and revised in the final report.              The striped bass index has been dropped
Tables 5-2 (Banks Pumping Plant exports)     from the final report; previous use of
and 5-4 (Delta outflow) in the final         a striped bass index of 106 was to
report reflect the updated operation         represent the historical average for
studies and the table headings use the       1922 to 1967.
word "average"

Response 83
Response 77

Table 19 (Table 5-15 in the final
The draft report (page 64) noted that        report) has been clarified and now

l t he table showed effects of high-high        reflects updated impact analysis.
tides at Clifton Court Ferry. The same
statement is in the final report.

Response 84
In the final report the data on draw-
downs have been revised to be consistent    The draft report (Chapter 5, "Evaluation
with the updated operation studies,           of Socioeconomic Impacts" section of the
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final report) qualifies this issue by         would come from San Luis Reservoir and         I
stating, "The other service areas were        would affect its operation. The phrase
assumed not to receive significant sup-       "wet year increases" has been changed to
plies from the ground water and banking      include above normal years.
programs." This assumption is appropri-                                                                 ¯
ate because the intermittent supplies         Cumulative effects on project operations
are not necessarily a part of State           with a ground water storage program are
Water Project yield. Reallocation of         shown in Table 6-1, and wording has been      I
intermittent yields among all five             changed to clarify the effects. Yield
service areas would not significantly         and environmental benefits from a ground
change the impact analysis,                      water program are discussed in

Response 4 to Comment Letter 18.                I

Response 85
Response 92                                        I

The report has been corrected.
It is true that desalting, demand
reduction, conservation, and recycling         ¯

Response 86                                         south of the Delta would not cause the
changes indicated during times of

Discussion of the Two-Agency Fish              shortage. A footnote has been added to       I
Agreement has been revised to reflect         clarify this in the final report.
the fact it was not signed. See
"Mitigation for Impacts on Fish" in
Chapter 5 and response to General              Response 93                                          I
Issue 4 in this chapter.

The final report has been expanded to
better describe construction related to       ¯

Responses 87 and 88                              ground water programs.

The sections on mitigation have been                                                                  I
expanded in the final report. (See           Response 94
General Issue 4 in this chapter and
"Mitigation for Impacts on Fish" in            Table 22 in the draft report includes
Chapter 5.)                                         only projected entitlement water                I

deliveries to the contractors. These
figures are those shown in Bulletin

Response 89                                         132-81. The table is not included in          ¯
the final report.

The discussion of the Cottonwood Creek
Project has been updated in the final

Response 95                                          Ireport.

Based on the.assumptions discussed in

Response 90                                         Chapter 5 and used to compute these            ¯
impacts, State Water Project potential

The paragraph has been changed in the         shortages could be assumed to correspond
final report,                                         to proportional reductions in income and      I

employment.

Response 91
Response 96

Deliveries to ground water storage could                                          I
take place in months other than winter        The updated operation studies include a
and spring; however, such deliveries          7,300 cubic foot per second alternative.      I

300 I
CI105594

C-105594



(See Chapter 3 "Physical and Operational     reflect new operation studies. Ground
Comparison of Alternative Operational        water yield estimates in the final
Plans", Chapter 5 "Monthly Operational       report are based on the critical water
Changes", and Appendix B of the final         supply period, and annual average ground
report for discussions of updated             water yield figures are calculated
operation studies.) They do not differ      for the 1928-1934 period. (See
significantly from the adjusted studies      Appendix B.)
used in the draft report.

Response I01
,Response 97

The service area impact analysis in the
Appendix B of the final report shows the     draft report assumed that average annual
years and deficiencies from the updated      intermittent deliveries stored in wet
operation studies,                                years would be available for extraction

during an average dry-period year, and
the volumes used ~ere considered to be

Response 98                                         firm deliveries during a dry period.

When statewide project operation studies     The analysis in the final report is made
are made to simulate operation with and      on a dry-period basis.
without a proposed project such as the
additional pumps, there are sometimes
storage changes at project reservoirs at     Response 102
the beginning and end of the critical
water supply period for different opera-     Incremental energy requirements shown in
tion studies. Estimates of incremental      Figure B-2 of the.draft report were for
yield account for storage adjustments,        pumping 39 percent of the intermittent

export supply through Dos Amigos Pumping
Plant and 61 percent through Devil’s

Response 99                                         Canyon Powerplant on the East Branch.

The intermittent delivery amounts shown
in Table B-2 and Figure B-2 were maxi-       Response 103
mums, assuming full implementation of
ground water and surface water programs.     Since there was no Computer operation
Use of these amounts represented maximum     study for the proposed alternative,
Delta and service area impacts and maxi-     there were no comprehensive data for a
mum storage capabilities in ground water     graph. The figures were plotted by the
basins. This was to maximize estimated      computer directly from the study data.
environmental impacts within the limits
of planning uncertainty. Updated opera-     In the final report, computer data from
tion studies assume less future ground       the updated operation studies are shown
water storage capability (see Appendix B     in Appendix B.
in the final report).

Response 104
Response I00

See Response 21 to Comment Letter 26.
In the draft report~ the average annual
usable intermittent export supply was
determined by dividing the total inter- 105 and 106Responses
mittent export supply by the 50-year
study period. This has been updated to      The report has been corrected.
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Response 107 alternative) were about the same in
water supply studies as in power studies

As stated, the power operation studies (3.57 million versus 3.43 million
made to quantify the on-peak power acre-feet). The difference is becausewere

savings from the additional pumps, studies were done separately with
The Department uses power optimization different conditions (discussed in
studies in conjunction with statistical Response 107) and some differences in
hydrology and variable demands to assumptions. Differences are insignifi-

determine future power requirements for cant for impact analysis. Updated

the State Water Project. These studies operation studies for the final report

are constrained by monthly amounts of represent a similar comparison.
water available in the Delta for State
Water Project export. These monthly
amounts are determined from statistical Response II0
analysis of historical monthly amounts,
as determined in water supply studies. Table B-7 in the draft report described
Use of historical amounts in the power four-pump operation. In the final
studies would introduce an infinite report, the calculations are shown in
variety of operational variables and is, ~ Tables B-12 and B-13, and include this
therefore, not appropriate. Use of comment.

these studies is also discussed at the
beginning of Chapter 5.

Response iii

Response 108 Off-peak rate periods average half the
month o

Intermittent ground water deliveries
were included in the power operation
studies. Response 112

The word "March" has been changed to

Response 109 "month".

In the draft report, the 3.203 million
acre-foot target export demand for Response 113
the State Water Project in Table B-I was
for the South Bay Aqueduct and the Dos This is a 13-year average and applies to

Amigos Pumping Plant, south of San Luis lines i, 2, and 3. The report has been

Reservoir. This value did not include corrected.

North Bay Aqueduct deliveries. Annual
exports at Banks Pumping Plant fluctuate
widely with water supply conditions and     Response 114
storage regulation at San Luiso Exports
are greatest in wet years when San Luis Nomenclature ~or the bays has been

carryover storage is low. Because of clarified in Appendix B of the final

these variations, average annual pumping report.

of water supplies was computed to be
3.57 million acre-feet rather than
3. 203 million. Re..s.ponse 115

Average annual pumping quantities at The value of the exponent has been
Banks Pumping Plant (no-project corrected.
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Response 116 Response 120

The values of off-peak proportion have Power cost savings are a function of the

been corrected, number of additional pumps (two or
four). Savings do not increase with the
alternatives that include southern Delta

Response I17 modifications (see Table C-8).

The abbreviation "Exp" means exposed to
the screen; this has been added in the Response 121
final report.

In the draft report the intermittent
supplies were estimated on an average

Response 118 annual basis for both the economic
analysis and the service area impact

Firm State Water Project supply at the analysis. In the final report, the

Delta is water that will be available intermittent supplies were estimated on

with or without a ground water program a dry-period basis. The term

and that can be delivered independently "intermittent yield" has been replaced

by the additional pumps. Ground water by the term "ground water yield".

supply intermittently wateris available
that is pumped by Banks Pumping Plant
but, after regulation through ground Response 122
water storage, becomes a firm supply to
service areas. Page C-I of the draft report states:

"Benefits and costs were analyzed only

The service area impact assessment for the latter two purposes because it

assumed this water as a firm supply, was difficult to quantify the lost pump-

The ground water yield is realized only ing capacity and deliveries from future

from ground water storage and the outages of the existing pumps." The

additional Ground water final report expands on a discussion ofpumps. storage
is somewhat uncertain at this time. outages and estimates potential standby

Table C-I in the draft report showed the benefits. See Chapter 3 (Economic

incremental firm and intermittent yields Analysis) of the final report and

associated with the various pump response to General Issue 8 in this

alternatives, chapter, under "General Issues and
Responses".

Response 119
Response 123

"Average-year conditions" refers to the
average annual incremental deliveries of The computer model used for the valua-

water possible with the additional tion of additional water to State Water

pumps; i.e., firm or critical period Project contractors is an optimization

yield plus average annual intermittent model. It operates to maximize farm

deliveries. (See Response 118 for a profitability based on available

definition of intermittent deliveries.) ~resources. Major parameters of the

The term reflects the model include:average
incremental water supply upon which the
benefits and costs were calculated. In ° Physical relationships between farm

projecting beyond 1990, it was assumed outputs (crop yields) and farm inputs

that the yield from the additional pumps (land, seed, fertilizer, water, fuel,

would be constant, etc.).
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° The unit market value of the outputs Response 127
and unit costs of the inputs.

° Quantities of the inputs available. In the updated economic analysis, unit
costs for energy and capacity with the

Changes in these parameters over the water supply alternatives are the same
study period are incorporated into the as for the additional pumps.
model. The model also compensates for
the market impacts of various levels of
crop output by adjusting the unit value Response 128
of the output accordingly. Land and
climate constraints on crop suitability As worded in the memorandum cited in the
are also taken into account, footnote on page C-12 of the draft

report, "retail cost" is the cost to the
The model assigns a value to additional consumer.
water (if the amount available is a bar-
rier to increased income) by increasing
acreage planted, changing crops grown, Response 129
or both, whichever generates the great- .
est excess of income over expenses. At The report has been corrected.
the point where increasing the water
supply can no longer result in increased
profits (e.g., all available land is Response 130
used to its best advantage), the value
of further increases drops to zero. It is possible that the number used for

energy generation could be less. These
energy generation benefits represented

Response 124 less than 5 percent of total benefits
(for all alternatives that develop

As discussed on page C-2 of the draft additional supply); their reduction or
report, State Water Project and local elimination would not affect the
energy costs were determined by a conclusions drawn from the benefit/cost
computer program using the parameters analysis. In the updated analysis, the
discussed on pages C-6 and C-7, the value of Metropolitan’s energy genera-
yield allocations in Table C-2, and the tion with additional State Water Project
local costs for distribution and treat- deliveries is based on the same unit
ment discussed on page C-17. costs, and was deducted from the local

energy costs.

Response 125
Response 131

In the final report, the economic
analysis uses updated unit values for Casitas watershed supplies are for Casi-
energy and capacity. Two sets of unit tas Reservoir, a Federal development.
values are used: These suppliers were integrated into the

South Coastal service area supplies,
° Low values for purchase. (This is the     shown in Table C-5 of the draft report.

most likely).
° Higher values for plant construction.

(These values were used for a Response 132
sensitivity analysis).

The yields in Tables C-2 and C-5 were
inconsistent. The values for State

Response 126 Water Project imports with additional
pumps have been deleted in Table C-5 of

The report has been corrected, the final report.
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133 and reclamation goals, which were upResponse
to 600,000 acre-feet by 2000. The

In Table C-5 of the final report, Department no longer reduces contractor
imports by local water agencies are requests to reflect the prior conser-
from Bulletin 160-83 (Figure 63). The vation and reclamation goals (see

Colorado River portion of these impacts Response 30 to this con~nent letter).

are very close to those shown in
Metropolitan’s Report 947.

Response 139

134 The final report states that the impactsResponse
represent average annual impacts

The report has been revised, resulting from the increased firm yield
of the Banks Pumping Plant.

Response 135
,,Responses 140~ 141, and 142

In this final report, changes have been
made for mitigation, the fish agreement, The report has been corrected.
and stocking costs. The agreement for
the report will provide a method for
mitigating for striped bass and chinook Response 143
salmon based on actual yearly opera-
tions. Mitigation costs will be The lack of cost information on the

decreased with the additional pumps Colorado River banking program has been

because of the shifts in monthly export referenced in the final report.

patterns. These are discussed in
Chapter 3 (Fish Mitigation Costs) and
Chapter 5 (Mitigation for Impacts on Response 144
Fish).

This footnote has been deleted in the
final report. Figures used in the draft

Response 136 report were based on data from U. S.
Census and the California Department of

In Appendix C of the final report, Table General Services.

C-12, "Effect of East Branch Enlargement
in the Analysis", has been deleted.
The analysis now assumes the East Branch Response 145
enlargement and ground water storage,
with or without the new pumps. Air quality standards are the same

throughout the State. This information
has been added to the final report.

Response 137

The report has been revised. Response 146

The final report reflects this comment

Response 138 on instream programs.

As stated on page D-4 of the draft
report, the service area impact Response 147
analysis assumed implementation of
the Department’s prior conservation The report has been revised.
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Response 148 Response 154

Information in this commen~ has been The report has been corrected.
added to the final report. Also, the
impact assessment of water supply and
demand reduction alternatives has been Response 155
expanded (see Table 3-1 in the final
report). The 3.112 million acre-foot figure has

been replaced with "projected amounts".

Response 149
Response 156

Chapter 5 and Appendix D have been
revised for clarification. The text The report has been corrected.
now covers potential mitigation measures
for service area impacts and local
responsibilities. Letter 19

Comment in,g Entity:
Palmdale Water District

Responses 150 and 151 February I0~ 1983

The report has been corrected.
Comment noted. See responses to Cou~nent
Letters 26 and 27.

Response 152

The draft report discusses potential Letter 20
significant effects. The wording has Commenting Entity:
been revised for the final report. San Francisco Bay Conservation

and Development Commission
February 1,0, 1983

Response 153

The operation studies ~ere made prior to Response 1
the service area impact analysis. At
the time, the latest available operation The analysis in this final report demon-

study was based on Bulletin 132-78. strates that four additional pumps
Service area impacts were based on the operated under the preferred alternative

incremental yield of the pumps deter- achieve the highest net benefits. It
mined from the operation .studies and also shows that all economic and other

are, therefore, consistent with the benefits described will occur without
operation studies. The cumulative construction of additional State Water

service area impacts do not depend on Project facilities. Other conditions

the operation studies. The latest can exist lat’er depending on project

available projected deliveries (Bulletin development; this is discussed in

132-81) were used to develop the cumula- Chapter 6 under "General Impacts of

tive values for comparing the relative Additional Pumps With Potential Related

magnitude of impact increases. Use of Projects" and "Post-2000 Operation of

the latter projections did not affect Banks Pumping Plant Without Added Stor-

evaluation of actual incremental service age or Improved Delta Water Transfer".

area impacts for each alternative opera-
tional plan. Updated operation studies See responses to General Issues I, 2, 8,

reflect recent planning assumptions, and Ii in this chapter, under "General

(See Appendix B of the final report.) Issues and Responses".
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Response 2 See responses to General Issues 8 and 9.

The final report has been updated to
reflect the fact that the Two-Agency Letter 21
Fish Agreement was not executed and to Commentin~ Entity:
discuss other options including new San Gabriel Valley Municipal
negotiations being conducted to finalize Water District
a new agreement for preservation of fish February I0, 1983
at Banks Pumping Plant. The proposed
agreement may place the operational
constraints from the Corps criteria into See responses to Co,anent Letters 26
a contract, with corresponding protec- and 27.
tion against change without appropriate
agreement between both parties.

Letter 22
In any event, operations of the project Commenting Entity:
much beyond the Corps constraints would Santa Barbara County Flood Control
require additional environmental review and Water Conservation District
and involve the Corps process. The .February 15~ 1983
agreement will include other fish
protective provisions that extend beyond
operations with the additional pumps to See responses to Comment Letters 26
compensate for fish that would have been and 27.
in the estuary if Banks Pumping Plant
had not been constructed. Operational
restrictions included in the preferred Letter 23
alternative allow operations with justi- Commenting Agency: Santa Clara Valle~
fied benefits of highest net benefits, Water District
increased reliability, more efficient February 15~ 1983
use of the project energy supplies, and
operational flexibility that reduces
direct impacts to many fish species. Response 1

See responses to General Issues 4 See responses to Comment Letters 26
and 6. and 27.

I Response 3 Response 2

The economic analysis of the additional General Issue 9, in this chapter under

I pumps has been updated to reflect the "General Issues and Responses",
Department’s operating experience as a discusses the use of water conservation
utility. This has identified higher in the environmental documentation

I values for decreasing on-peak power use. process.
The extraordinary conservation measures
that were alternatives were determined
to be implemented before the additional Response 3

’, pumps could become operational under
study assumptions. Therefore, those The San Felipe Division will not in-
measures would be needed with the pumps crease Delta exports. The reference

I to offset future shortages that would has been deleted from Chapter 6 in the
occur with no other development, final report.

!
307

C--1 05601
C-105601



I
I

Letter 24 kilowatt-hour differential as shown in ¯
Commentin~ Entity: the draft report. The value of the

Solano county Flood Control and on-peak power savings in the final 1
Water Conservation District report has been updated to reflect the

February 14, 1983 Department’s operating experience as a
utility. The differential value is now
I0 mills per kilowatt-hour; added capa- ¯

See responses to Co~uent Letters 26 city values have also been identified.
and 27.

Response 4
Letter 25

Qomment.ing Entit.y: The discussion of State Water Project []
Tulare Lake Basin Water shortages in Chapter 2 of the draft

Storage District report has been expanded and shifted

February II, 1983 to "Available Water Supply, State
Water Project Demands, and Delivery             ’I

Capabilities", in Chapter I of the
See responses to Comment Letters 26 final report. Also, in Appendix B,
and 27. State Water Project deficiencies for ¯

agricultural and municipal and indus-
trial purposes are shown for various

Letter 26 years. These deficiencies were deter-
Commenting Entity: mined from updated operation studies ¯

State Water Contractors analyzed in the final report for

February 15, 1983 conditions of the early 1990s.

I
Response 1 Response 5

The final report reflects this informa- The mention of "permanent shortage" in
tion. the draft report was not intended to

indicate a permanent reduction in the
contractors’ entitlements. The report I

Response 2 has been revised. Simulation studies of
the State Water Project and Central

The section on the proposed agreement of Valley Project system for conditions ¯
December 1982 has been deleted. The during the early 1990s show State Water
final report describes a new agreement Project deficiencies in various years
that is the preferred mitigation option, under water supply contract provisions ’l
Some provisions are similar, but the and critical water supply conditions.
scope is different from the 1982 These deficiencies are tabulated in
proposed agreement. See response to Appendix B of the final report.
General Issue 4 in this chapter under
"General Issues and Responses" and
Chapter 5 under "Mitigation for Impacts Response 6
on Fish".

iThe Departments figures on reductions in
contractors’ requests for entitlement

Response 3 water due to water conservation and
reclamation are consistent with the

The response to General Issue 8 in this contractors’ demands. See responses 30

chapter addresses the 5 mills per and 138 to comment letter 18B.

!
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7 for a permit in the future and preparingResponse
additional environmental documentation.

See response to General Issue 9 in this The benefits of the additional pumps
chapter under "General Issues and were reviewed and were supportable
Responses". without any other project facility;

therefore, the added pumps can be
operated with net benefits until the

Response 8 uncertainty surrounding future water
resources planning is resolved.

Constraints in the proposed agreement
have been deleted in the listing of
operational considerations for the Response 12
pumping plant and forebay in the final
report. Updated information on an Assumptions in the draft report for
agreement is discussed in Chapter 5 and increasing the monthly diversion rate

in response to General Issue 4 in this were for operational impact assessment;

chapter, they represented minimum improvements
for short-term operations at a 10,300
cubic foot per second rate and ~re not

Response 9 meant to represent State Water Project
development plans for full pumping.

Impact assessments in the draft report Assumptions of improvements for use of

for the eight alternatives evaluated full capacity of the additional pumps

are worse than will actually occur. (regardless of San Joaquin River

Updated operation studies generally show inflows) have been changed in the final

less impacts than the previous studies, report to include improvements in some

The environmental impact assessment in southern Delta channels to represent

Chapter 5 of the final is based alternative types discussed in thereport
on the updated operation studies, ~nich Department report Alternatives for Delta

reflect more effective operation of the Water Transfer (November 1983).

State Water Project. The final report
discusses these operations in more
detail in Chapter 3 under "Efficient Response 13
Operation of the State Water Project".

The benefit/cost analysis contains oper-
ational advantages for the alternatives,

Response I0 which include power and yield benefits.
The analysis for the draft report did

See response to General Issue i0 in this not include standby savings; actual

chapter. The final report has been savings are difficult to predict. Chap-
expanded for clarification. See ters 2 and 3 of the final report discuss

"Hydraulic Constraints and Banks standby capacity and potential economic
Pumping Plant Capacity" in Chapter 3. savings. See response to General

Issue 8 in th~s chapter.

Response II
Response 14

See response to General Issue 2 in this
chapter. The final report discusses The .alternatives must be ones that

that the decision on the additional develop benefits independent of the

pumps at this time is for restricted additional pumps. Storage facilities

operations with no additional permit; depend on the pumps and, therefore, they

this should not be interpreted as would be potential future projects in

limiting the Department from applying addition to, but not alternatives to,
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the additional pumps. See resp~onse 12 pumps and the marsh plan of protection.
to comment letter 18B and the introduc- The additional pumps will have no
tory section to "Water Supply and Demand significant impacts on the marsh, since
Reduction Alternatives" in Chapter 3 of it is protected by Delta outflows,
this final report. See also responses physical facilities, and a monitoring
to General Issues 2 and 9 in this program.
chapter.

Response 18
Response 15

See Response 12 to this comment letter
See response to General Issue 9 in this and the response to General Issue I0
chapter, in this chapter under "General Issues

and Responses". Velocities described in
the draft report were based on a recon-

Response 16 naissance level hydrodynamic study.
Assumptions on improvements in the

Under the study assumptions, the more southern Delta have been updated in the
costly alternatives were used only for final report.
the Metropolitan Water District service
area, and they would be implemented only
after 2010, when large deficiencies are Response 19
projected. Under such extreme condi-
tions, given continued use of average The final report has been revised for
cost pricing, such alternatives would clarity. Also, see "Comparison of
probably be ~financially feasible. The Previous and Updated Operation Studies"
economic analysis showed favorable cost in Appendix B, ~nich addresses the
advantages of the additional pumps over Coordinated Operation Agreement, the
Imperial Valley conservation and trans- Auburn-Folsom South Unit, and the Suisun
fer; drainage water desalting in San Marsh facilities.
Joaquin Valley, Riverside County, and
Imperial Valley; and ground water
desalting. The draft report also noted Response 20
that the water supply and demand reduc-
tion alternatives could not duplicate Operation studies are set up to make
the operational advantages of the best use of available water supplies.
additional pumps. Best use includes filling of San Luis

Reservoir, located south of the Delta,
early in the water year. The rule curve

Response 17 for filling San Luis Reservoir in the
operation studies for the draft report

Concerns relating to the Suisun Marsh did fill the State Water Project’s share
facilities are addressed in the final of the reservoir in the beginning of
environmental impact report for the many water years and, therefore, exports
Suisun Marsh Plan of Protection in later summer months were reduced
(February 1984) and the agreement below Decision 1485 permissible stan-
recently negotiated regarding the dards in May and June since supplies
marsh, were not needed. Actual yearly opera-

tions may vary according to hydrology
The sections on Suisun Marsh in and contractors’ requests that result in
Chapters 4 and 5 of the final report on using permissible Decision 1485 exports.
the additional pumping units have been Updated operation studies used in this
updated, and the response to General final report use an updated rule curve
Issue 7 in this chapter describes the and show slightly different May and June

relationship between the additional exports.
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In the final report, Table 5-2 shows significantly affect cross-Delta flow
monthly exports at Banks Pumping Plant rates.
only. Tracy Pumping Plant exports are
shown in Appendix B.

Response 23

Response 21 This section in the final report now
summarizes the report of the Striped

Delta outflows shown in Table II of the Bass Working Group, including the factor
draft report were averaged according of toxic substances. That report was
to five year types in Decision 1485 not available when the draft environmen-
(wet, above normal, below normal, dry, tal impact report was printed. The
and critical). Average outflows in May section also now discusses failure of
and June in all nine below normal years the export/outflow relationship to
did meet Decision 1485 requirements for predict striped bass populations since
striped bass survival. Three of the 1976. See discussion of "General
years were actually designated Impacts on Striped Bass" in Chapter 5
"subnormal snowmelt" in the and to General Issue 3 in thisoperation response
studies, as provided by Decision 1485 chapter under "General Issues and
when the April through July unimpaired Responses" section.
runoff is less than 5.9 million
acre-feet. Outflow requirements for
striped bass survival in subnormal Response 24
snowmelt years are about 57 percent of
those in years otherwise designated The preferred mitigation option is a new
"below normal", agreement between the Department of

Water Resources and the Department of
In the final Delta outflows from Fish and Game. The new agreement wouldreport,
the updated operation studies, also include fish improvement programs with
averaged according to the five year priority on nonstocking provisions. See
types, are shown in Table 5-4 and "Mitigation for Impacts on Fish" in
Figure B-2. Four of the ten otherwise Chapter 5 and the response to General
below normal years were designated Issue 4 in this chapter.

subnormal snowmelt for determination of
minimum outflow requirements in accord-
ance with the Decision 1485 year Response 25
classification.

Water conservation is discussed in the
response to General Issue 9.

Response 22

The changes do not occur as a result of Response 26
export changes only. Export rates can
indirectly .affect flows in the Delta The Department’s plans are discussed in

Cross Channel and Georgiana Slough by Chapter response6 and in the to General
requiring a change in upstream reservoir Issue 2.
releases for carriage water under regu-
lated Delta flow conditions. This
causes some changes in flows and water Response 27
levels in the Sacramento River. Water
levels in the Sacramento River affect Discussion of San Felipe has been re-

Delta Cross Channel and Georgiana Slough vised and shifted to Chapter 1 of the
flows. Southern Delta water levels are final report, since it would not
related to export rates, but do not increase Delta exports.
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Response 28 incorporate the results of updated
operation studies. Revised firm yield

The cumulative impact chapter was estimates generally approximate those in
intended to deal with reasonably the draft report. However, ground water
foreseeable projects and programs yield estimates (intermittent yield in
affecting the Delta and the State Water the draft report) are consistently less.
Project service areas. Therefore, both Direct fish impacts are also generally
desalting and water conservation are less.
appropriate for this chapter.

Updated operation studies, using the
draft Coordinated Operation Agreement

Response 29 of December 1982, were developed too
late to be included in the draft report.

The 3.25 million acre-feet for the State See Appendix B of the final report for a
Water Project shown in Table B-I of the comparison of previous and updated
draft report was the assumed 1990-1evel operation studies.
contractors’ export requirement in a
normal year. Annual firm yield is
considerably less. These demands were Response 30
from Bulletin 132-78, with an adjustment
due to conservation and waste water The Department agrees that assumptions
reclamation. With further reductions for intermittent exports in the draft
for conservation and reclamation, report probably overestimate Delta
demands after 1990 are projected to impacts. The more effective operation
increase slowly. In the updated studies used for the final report
operation studies, the demand has been generally show less impacts.
decreased to 3.16 million acre-feet per

and includes similar reductions foryear
conservation, reclamation, and other Letter 27
water management measures. Commentin$ Entity: State Water

Contractors Audit Con~nittee
Many assumptions in these operation February 15~ 1983
studies have been updated, particularly:
(I) fully coordinated operation of the
Central Valley Project and State Water Response 1
Project, and (2) completion of the
Auburn-Folsom South Unit by 1990. It is    Comment noted.
assumed that the most critical Suisun
Marsh facilities will be operational
by 1990. (See response to General Response 2
Issue 7 in this chapter.)

The Draft Environmental Impact Report on
Neither previous nor updated operation the Proposed Additional Pumping Units
studies assumed a Delta water transfer identified the greater benefits of
facility. Carriage water requirements Alternative 4-10.3 over those of the
were incorporated into the operation preferred alternative. Table S-I in the
studies. The 3.25 million acre-feet was draft report showed substantial
the assumed normal year demand, not the increases in firm and intermittent yield
yield. The studies assumed various for Alternative 4-10.3. Table S-4
deficiencies, which were further reduced showed that Alternative 4-10.3 would
by carriage water requirements, have the highest net benefits.

Table S-5 showed that young striped bass

Economic, environmental, and service losses would be less than for all other
area assessments have been revised to alternative operational plans for the
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additional pumps. This information in Department studies in connection with
the summary tables was discussed in a Delta water transfer facility are
Chapters 3, 5, and 6 and Appendices B, discussed in Chapter 6 (Alternatives
C, and D of the draft report and is for Delta Water Transfer) of the final
included in the final report, report and in response to General

Issue 2 in this chapter. The report
The 10,300 cubic foot per second rate recognizes that a higher pumping rate
was used to evaluate operational impacts would be necessary to maximize diver-
of the 4-10.3 alternative to emphasize sions from the Delta during periods of
impacts of maximum pumping constrained high flow to meet contract demands. If
only by water supply. The 4-10.3 alter- a facility were constructed, any neces-
native would require, at a minimum, in- sary Corps of Engineers permit would be
creased southern Delta channel capacity, obtained at that time. In addition to
which would cause some impacts. The the Burns-Porter Act, water resources
total yearly volume of export under the planning must recognize other State and
4-10.3 alternative would be the highest, Federal laws such as water right laws,
and this would also have associated California Environmental Quality Act,
impacts. National Environmental Policy Act,

Davis-Dolwig Act, and Fish and Game
Code.

Response 3
Operation of the additional pumps under

The basis for the limitation of 7,300 Corps constraints is, however, an
cubic feet per second was discussed in economically viable project regardless
Chapter 5 of the draft report, under of whether future facilities are built.
"Clifton Court Forebay Constraints".
This estimate is for State Water Project
exports and does not relate to sharing Response 5
total diversion capacity with the
Federal Tracy Pumping Plant. More Historical flows are not the only con-
information is presented on the 7,300 sideration in determining additional
cubic foot per second limit in divertable flow. Estimates of divert-
Chapter 3 (Alternative Operational Plans able flows under Corps of Engineers
2-7.3(Corps), 2-8.5(Corps), 4-7.3(Corps) criteria used in the environmental
and 4-10.3(Corps), Including the impact report are obtained from project
Preferred Alternative) and Chapter 5 operation studies that consider the many
(Operational Impacts, Conditions During institutional, hydraulic, and water
the Early 1990s) of the final report, supply constraints that affect divert-
(See response 4 to this comment letter able flows. (See response to General
and response to General Issue 2 in this Issue I0.)
chapter under "General Issues and
Responses" for Department’ s intentions
on future operations of the pumps.) Response 6

The final report recognizes the U. S.

Response 4 District Court Decision of December 30,
1982.

The Department recognizes its respon-
sibilities under the Burns-Porter Act
and the water supply contracts to supply Response 7
contractual needs. Department planning
for future facilities is geared toward The Burns-Porter Act did authorize a
meeting this obligation, capacity of I0,000 cubic feet per second
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for the California Aqueduct, and it has Res.ponse II
been built with that capacity. (See
Response 4 to this comment letter and The final report includes contractual
responses to General Issues 1 and 2.) commitment to conservation goals as one

of several mitigation options, but it
is not the preferred mitigation option.

Response 8 (See response to General Issue 9 in this
chapter. )

On page S-I and in Chapter 2, page 13,
of the draft report, one reason given
for installing and operating additional Response 12
pumps is to provide standby capacity to
compensate for scheduled and unscheduled Structural ~orks such as reservoirs or
outages of existing units. The final transfer facilities are not considered

report discusses this in more detail, an alternative to the pumps, because
The updated text notes that the addi- they depend on the pumps to meet
tional pumps could provide flexibility entitlement deliveries. Structural

for canal lining failures, depending on works are addressed with cumulative

where and when failures occur, and could impacts in Chapter 6 under "General

possibly provide flexibility for outages Impacts of Additional Pumps With
of units at the Federal Tracy Pumping Potential Related Projects". See

Plant. Inlet work at Clifton Court Response 9 to Comment Letter 18B.

Forebay is not necessary to provide
these benefits.

Response 13

Response 9 The Department is aware of its obliga-
tions under the Burns-Porter Act and

The draft report described factors that the water contracts. (See response 4 to

have affected the complex environment this comment letter and response to
of the Bay-Delta estuary (Chapter 6, General Issue 2 in this chapter.)

page 91). Determinations of the Striped
Bass Working Group have been included in
the final report. (See Chapter 5 Response 14
"General Impacts on Striped Bass" and
response to General Issue 3.) Economic analysis was considered import-

ant to justify proceeding with the new

The fishery in the aqueduct system was pumps independent of any other addition
discussed in Chapter 5, page 78, of the to the State Water Project. (See

draft report, response to General Issue 2 regarding
the intent of the additional pumps.) In
addition, an economic analysis is needed

Response I0 to fulfill basic purposes of the
California Environmental Quality Act

The preferred mitigation option is a regarding public disclosures and reasons

new agreement between the Department for approving a project that may have

of Water Resources and the Department of significant environmental effects. See

Fish and Game. The agreement would Response 2 to this comment letter.

include fish improvement programs with
priority on nonstocking measures. (See
Chapter 5, "Mitigation for Impacts on Response 15
Fish", and the response to General
Issue 4 in this chapter under "General The Department is aware of the financial

Issues and Responses.) obligations and realizes the economic
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importance to the water supply contrac- for conservation and waste water recla-
tors of receiving their full supply, marion. These reductions have been
Without other facilities, the additional compared to the Department’s recommended
pumps can reduce water shortages that water management plans developed for
could occur. Transfer and storage State Water Project contractors, and
facilities are necessary for future they are consistent. Carriage water
State Water Project operations to meet requirements have not been overlooked
the maximum annual contracted entitle- and have been included in the operation
ment. See response to General Issue 2 studies to represent actual operations.
in this chapter.

For the final the hasreport, Department
revised the economic, environmental, and

Response 16 service area assessments to reflect re-
suits of updated operation studies that

The Urban Water Management Planning Act use current state water contractors’
has set new requirements regarding requests (Bulletin 132-81, Table B-SC).
conservation. The Department is See response 29 to Comment Letter 26.
reviewing this new direction and is
investigating water conservation
measures. Preliminary water management Letter 28
plans completed by the Department will Commenting ASency: The California
assist State Water Project users to Fisheries Restoration Foundation
comply with the Urban Water Management January 29~ 1983
Planning Act. These preliminary water
management plans were prepared after the
draft report was printed; therefore, Response 1
specific information on the plans was
not included. The final report provides Actual operation of the State Water
information on these plans and on Project will not increase water export
recommended water conservation measures by 61 percent, or more than 2.8 million
(Chapter 5 and Appendix F). acre-feet per year. Although the physi-

cal capability of Banks Pumping Plant
would be increased from 6,400 to 10,300

Response 17 cubic feet per second (61 percent), the
estimated yield increase for the pre-

The Department believes that the draft ferred alternative operational plan is
report demonstrates a need and justifi- about 60,000 acre-feet per year, as
cation for proceeding with additional shown in Table S-I of the draft report.
pumps at this time. This need is Physical and institutional factors, such
outlined in the Summary and in Chapter 2 as hydraulic constraints and legal
of the report. (Also see Response 29 to standards for water quality, will
Comment Letter 26.) determine the actual increase in export

water volume.. (See response to General
State Water Project water demands for Issue i0 in this chapter, under "General
the 1990 level used in the draft report Issues and Responses".)
were those shown in Bulletin 132-78
(Table B-5), which included a reduction Impacts associated with increased off-
for conservation and waste water peak pumping, at night and on ~eekends,
reclamation. Compared to 1990-1evel ~ were included in the fish screen loss
demands shown in Bulletin 132-81 analysis (Appendix B of the draft and
(Tables B-5A and B-SB), demands in the final reports).
draft report were not underestimated.
Contractor requests in Bulletin 132-81 Field testing at the Skinner Fish
(Table B-SC) include similar reductions Protective Facility has demonstrated
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I
I

that primary louver efficiency for River at Vernalis. San Joaquin River 1
striped bass is slightly better at night flows are an indicator of the times and
than in daylight at velocities below to ~hat extent the diversion could be

2.5 feet per second and better during increased; however, most of the 1
daylight hours at higher velocities, increased diversions ~ould still come
During daylight, efficiency of the from the Sacramento River and not the
secondary louvers for striped bass is San Joaquin River. During this period, 1
generally better at lower velocities and Delta outflow is high. This was

I
inconsistent at higher velocities, discussed on pages 23 and 24 of the

Differences in combined efficiency of draft report. The report analyzed fish
the primary and secondary systems are impacts associated with such increase in I
slight between daylight and dark. No winter diversions, and impacts to salmon
similar data exist for chinook salmon, were identified as significant. Mitiga-
The fish impact assessment in the final tion will be provided as discussed in
report incorporates historical fish the following response.
salvage data representative of pumping
operations during both daylight and Impacts on fish, Delta outflows, and 1
dark. See Response 18 to Comment Delta outflow surges, ~hich include the

Letter 30. higher exports in winter, were discussed
in Chapter 5 of the draft report. In

The fishery analysis in the final report the final report, the discussion has I
is based on updated operation studies been revised to reflect results of the

that reflect more effective operation of updated operation studies. See also

the State Water Project. The revised response to General Issue ii in this 1
analysis shows less impacts on most fish chapter for discussion of concerns that

species with additional pumps because exports should not be increased until

exports can be reduced during peak impacts of Delta outflow on fish are

abundance periods. Salmon is the major understood.
1

fish species that is adversely impacted;
however, such impacts can be mitigated.

Response3
Other effects associated with additional
pumps, as well as mitigation for See responses to General Issues 4, 5,
significant impacts, are discussed in and II in this chapter under "General 1
Chapter 5 in their respective sections. Issues and Responses".

Updated information on fish impacts is
also discussed in response to General The level of protection provided under

Issue 3 in this chapter. Decision 1485 was adopted by the State ¯
Water Resources Control Board to be a

Discharge to the Bay-Delta estuary is no reasonable level until final determina-

longer probable as a long-range solution tions are made concerning a Delta water

to drainage problems in the San Joaquin transfer facility or other means that

Valley. A discussion of drainage can provide additional benefits for

problems and studies in the San Joaquin fish. The preferred mitigation for the 1
Valley has been added to Chapter 4 of proposed additional pumps is in addition

the final report, to Decision 1485 protection; it focuses
on impacts of Banks Pumping Plant and
accounts for significant direct fish 1

Response 2 impacts, as presented in Chapter 5
(Mitigation for Impacts on Fish) of the

When flows in the San Joaquin River are final report.
1

greater than 1,000 cubic feet per second
from December 15 through March 15, The preferred mitigation option

diversions could be increased up to one- discussed in the final report and in

third of the flows in the San Joaquin response to General Issue 4 compensates
I
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for not only the incremental fish              instance, the Board will consider
impacts of the additional pumps, but for    results from studies recommended by the
the direct loss impacts associated with      Striped Bass Working Group. The Board
the existing pumps, including impacts         has authority to modify Decision 1485,
to fish that would have been in the           and the State Water Project will be
estuary if Banks Pumping Plant had not       operated to satisfy any valid
been constructed. This option includes      standards.
a variety of fish improvement programs
with priority on nonstocking measures.
State Water Project full and incremental     Response 5
impacts are discussed in Chapter 5 of
the final report and also in the               The Department of Fish and Game recog-
December 1982 Final Environmental Impact     nizes four strains of chinook salmon
Report on the Agreement to Manage Fish       that migrate into the Sacramento River~:
and Wildlife Resources in the                   fall run, late fall run, winter run, and
Sacramento-San Joaquin Estuary.                spring run. They migrate as depicted in

Figure 8 in the final report (the late
Historical data from Skinner Fish              fall run is incorporated into the fall
Facility were applied in the impact           run). Runs are so classified because of
analysis. Information such as provided      the similar behavior exhibited by
by the graphs on fish passage at Red          individual fish in the run. The fall
Bluff being carefully reviewed to        run is largest, averaging about 200,000are
assure necessary fish protective               adults in recent years; the winter run
measures in the Sacramento River.              averages 30,000 adults, the late fall

run averages 17,000, and the spring run
averages II,000.

Response 4
It is not possible to differentiate

Section VIII of the proposed Two-Agency      between runs of juveniles migrating to
Fish Agreement (December 1982) specified     the ocean, although winter run juveniles
that if Banks Pumping Plant capacity          start to migrate first, followed by
is increased, the Department will not         spring run, fall run, and late fall run
propose increasing exports above those       fish. Most juvenile migration is in
specified in the Corps of Engineers           spring and early summer for all runs;
criteria, unless the Department of Water     therefore, fish would be affected by any
Resources and the Department of Fish and     of the factors influencing survival in
Game agree on additional operational          proportion to their abundance.
constraints and upgraded fish screens to
comply with the goals of the agreement.      General impacts on all Bay-Delta game,
If agreement on screens cannot be              nongame, resident, and anadromous fish
reached, the section does not specify        are discussed in Chapter 5 of the final
that the pumps are to be ~shut down, but      report. In addition, information has
the Department of Water Resources cannot     been added that quantifies the salvage
propose to exceed Corps criteria that         impacts of these fish at the Skinner
limit project export. (See response to      Fish Facility.
General Issue 4 regarding the modified
Two-Agency Fish Agreement.)

Response6
Pumping levels to protect striped bass
were specified by the State Water              The section "Impacts Evaluated with
Resources Control Board in Decision           Insufficient Information to Determine
1485. The Board will continually assess     Significance" in Chapter 5 relating to
data collection and evidence that              fish in San Francisco Bay has been
concern fish and export rates. For           expanded. See Response 23 to Comment
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I
Letter i. See also response to General found no significant impacts on sturgeon l
Issue Ii in this chapter, from operating the additional pumps.

R.eeponee 7 Reeponee ’ I
The magnitude of American shad losses The high capital expense of moving the ~i
caused by the project is unknown, screens to a location near the intake
Information on salvage is shown in gates (assuming it is possible from an
Tables S-7 and 5-17 of the final report, engineering standpoint) makes a predator
Shad are difficult to handle, and any control program in the forebay the most ¯
salvage system that requires trucking appropriate action. A new location for
shad causes damage. No information is the fish screens would cost about
available that would allow an analysis $I00 million. There would still be ¯
of juvenile American shad losses and handling and hauling losses and losses
their relationship to the size of the due to the dead-end flow situation at
adult population. Department of Fish the screens. Without Federal participa- 1
and Game unpublished data show that tion in a common fish screen and export
abundance of juvenile American shad is location, relocation would not be
directly correlated with riverflow rates effective. It has not been determined
during spawning and nursery periods, that relocation would be an I
The updated impact analysis shows that improvement.
additional pump alternatives will shift
exports away from high abundance periods The Department of Fish and Game believes ¯
to decrease exposure of shad to the fish that rescue programs show little promise
screens, resulting in reduced losses, of success and would be expensive, if
For the preferred alternative, the measured by the number of fish returned
decrease is about 7.5 percent for to the Delta. Further, any rescue prog- ~l
American shad. The population is ram would counter the recognized fishery
expected to remain high. There is now benefits in the aqueduct system. Rescue
no effective means of mitigation, but programs and relocating the screens are i
this does not preclude mitigation if discussed in Chapter 5 (Other Mitigation
appropriate methods are learned. (See Possibilities) of the final report.
Chapter 5 "General Impacts on American 1
Shad" of the final report).

Respomse I0

8 As explained in Response 1 to this corn- |Response
ment letter, the 2.8 million acre-feet

See Response 1 to this comment letter, is not a valid number. The increased
yield of about 60,000 acre-feet per year ¯

Factors known about the determination of for the preferred alternative is
sturgeon year class size were discussed available for export because additional
under "Impacts on Sturgeon", page 76 of pumps would allow increased use of 1
the draft report. Knowledge is limited, unregulated water. This firm yield
but exports in May may influence amount would remain constant in the
sturgeon. Factors affecting sturgeon future, since it is controlled by avail-
life cycles in other months are not able water supplies. Nonfirm average I
known, exports for non-critical water supply

can be as high as 90,000 acre-feet per
Computed salvage for sturgeon at the year in the future as demands build. ¯
Skinner Fish Facility was reduced Exports with future facilities and an
slightly for project operation with approved permit and environmental impact
additional pumps. The final report report can be higher. North Coast 1

I
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rivers, including those protected by relationship between the additional

Senate Bill 107, are not included in pumps and the marsh plan of protection.

present planning of facilities to pro- The additional pumps will have no sig-

vide yield for the State Water Project. nificant impacts on the marsh, since it

This is discussed in Chapter 6, is protected by Delta outflows, physical

"Onstream Storage North of the Delta". facilities, and a monitoring program.

Letter 29                                      Letter 30
Commenting Entity:               Comment,in~ Entity: Delta Environmental

California Waterfowl Association Advisory Committee
January 5~ 19,83, February 3~ 19,83 .

Response 1 Response 1

Changes in pumping schedules with The Department has updated this final
additional pumps are ~ot expected analysis.to report to improve the impact

affect waterfowl use of Clifton Court The insight and technical matters pro-

Forebay. Forebay simulation studies vided by this letter were a major .source

show increased fluctuation on weekends, for the updating.

due to increased off-Peak pumping, and
decreased fluctuation during the week. Institutional, physical, and water sup-

Such changes are not expected to disturb ply constraints that limit divertable
waterfowl using the area. State Water Project supplies are dis-

cussed in Chapter 1 "State Water Project
Operation" and in the response to

2 General Issue I0 in this chapter underResponse
"General Issues and Responses". The

Recreational opportunities at Clifton environmental analysis of the additional
Court Forebay should not be affected by pumps in the final report encompasses

changes in pumping schedules. The body ten alternative operational plans. The

of water remains essentially the same at analysis shows specific details about
all times, although access to the shore- changes in State Water Project opera-

line is restricted by muddy banks when tions, including more use of lower
the forebay level is low. The limits of off-peak power rates. Chapter 5
fluctuation are not expected to differ (Mitigation for Impacts on Fish) of the

the alternatives, final report includes a mitigationamong
option that investigates changes in
off-peak pumping to benefit fish.

Response 3

Concerns relating to the Suisun Marsh Responses 2~ 3., and 4
facilities are addressed in the final
environmental impact report for the !n Chapter 5 of the final report,
Suisun Marsh Plan of Protection "General Impacts on Striped Bass" has
(February 1984) and the agreement been modified based on comments and
recently negotiated regarding the determinations by the Department of Fish

marsh, and Game in connection with mathematical
correlations for the striped bass index.

The sections on Suisun Marsh in The final report still considers exports

Chapters 4 and 5 of the final report on and outflows in May, June, and July as

the additional pumping units have been an important factor in the qualitative

updated, and the response to General evaluation of general striped bass

Issue 7 in this chapter describes the impacts. The section "Impacts on Fish
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Salvage Operations" has been replaced by right and other constraints, including
the section "Direct Impacts of the Delta Decision 1485, established by the State
Complex on Striped Bass, Including Eggs Water Resources Control Board. Decision
and Larvae", which now includes entrain- 1485, the subject of a final environmen-
sent estimates for striped bass eggs tal impact report dated 1978, estab-
and larvae. See responses to General lished outflow requirements and export
Issues 3, 4, and 5 in this chapter, and constraints for the State Water Project.
Response 6 to Comment Letter 31. Testimony during Decision 1485 hearings

documented buildup in demands for State
See also General Issues 1 and II for Water Project deliveries.
a discussion of proceeding with the
additional pump installation prior to Historical and future export rates and
resolving fishery problems. Operation amounts are shown in Chapter 5 (Monthly
of the pumps under the preferred alter- Operational Changes). As demands
native has some environmental and water increase, existing pumps will be used at
supply benefits and does not preclude or near capacity more often, subject to
further efforts to benefit fish. water right constraints. During criti-

cal periods, however, firm yield and
exports will decrease without further

Response 5 development. With additional pumps
under the preferred alternative, exports

The draft report summarized available would increase by about 60,000 acre-feet
information on the effects of the per year during a critical period.
present project and additional pumps on
striped bass. The final report expands The State Water Resources Control Board
and updates this information (see has authority to modify Decision 1485,
response to General Issue 3 in this and the State Water Project will be
chapter). The Department will continue operated in accordance with any new
to participate in studies and experi- valid standards.
mental operations to provide more infor-
mation on factors affecting striped
bass. Response 9

Estimates of entrainment cited in this
,Response 6 comment were based on densities of eggs

and larvae in 1978 and 1979, two years
The impact analysis in Chapter 5 has of relatively low abundance. Impacts on
been expanded to include more analysis striped bass eggs and larvae contained
of impacts on other fish. See response in the final report are based on Depart-
to General Issue 3 in this chapter, ment of Fish and Game data that cover a

longer .base period and incorporate years
of higher abundance. The draft report

Response 7 discussed eggs and larvae qualitatively;
the final rep6rt provides quantitative

The proposed Two-Agency Agreement has information.
not been signed. The mitigation in
Chapter 5 has been expanded to consider As pointed out in the Striped Bass
other measures. See also General Working Group report, aside from knowing
Issue 4. that the numbers entrained are high, the

resultant impact of such losses on the
adult striped bass population is not

Response8 understood. Computed historical (1968-
1977 excluding 1974) yearling equivalent

The Department has authority to increase losses of striped bass corresponding to
export pumping within appropriate water losses of eggs and larvae are about
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70,000 per year. This loss of eggs and     Response 12
larvae is not large when compared to the
total estimated yearling population. The State Water Resources Control Board
See Table 5-15 in Chapter 5 for esti- considered Decision 1485 standards
mates of impacts on eggs and larvae for reasonable when enacted. The underlying
the alternative operational plans during principle of these standards is that
the early 1990s. The preferred alterna- water quality in the Delta should be at
rive would reduce effects on striped least as good as would have been avail-
bass as compared to the no-project able had the State and Federal projects
alternative, not been constructed, as limited by the

constitution~al mandate of reasonable
use. The standards include adjustments

Response I0 in levels of protection to reflect
changes in hydrologic conditions under

It is true that stocking hatchery-reared different water year types. The Board
striped bass in the estuary is experi- recognized that the standards for fish
mental; however, experimental stocking would not provide without-project
was one of the recommendations of the conditions, but deemed it unreasonable
Striped Bass Working Group. Because the to require total mitigation.
evidence points to a problem in striped
bass life the in connection withearly history, Department Uncertainty the
of Fish and Game believes that bypassing striped bass decline makes it difficult
that portion of the striped bass life to ascertain what, if any, changes are
cycle with hatchery production is likely required in Decision 1485. The Depart-
to be successful. This would augment, ment will participate in experiments to
rather than negate, the need for other provide more information on factors
forms of protection, such as adequate affecting striped bass. All findings to
outflows. Evidence that stocking will date concerning the striped bass decline
succeed can be garnered only by carrying are inconclusive with respect to the
out such a program and evaluating its cause or causes. If the decline is due
effects. See to General to toxic pollution in the theresponse estuary,
Issue 5 in this chapter, projects would not necessarily be

responsible, and Decision 1485 standards
or even greater restraints might not

Response II help.

The draft report addressed impacts of The State Water Resources Control Board
increased off-peak pumping and increased will examine evidence from the experi-
winter diversions. Operational ments and may adopt new standards.
alternatives that use the pumps at full State Water Project operation will be
capacity were also evaluated in in compliance with any valid new
Chapter 3 under "Alternatives 2-8.5 and standards.
4-8.5" and "Alternatives 4-10.3" in the
draft, and same chapter under
"Alternative Operational Plans 2-8.5 and ..Responses 13 and 14
4-8.5" and "Alternative Operational Plan
4-10.3" in the final report. With The statements regarding the December
respect to full-time pumping operations, 1982 agreement are not inconsistent with
see response to General Issue i0 in this knowledge that stocking programs are
chapter. The discussion of cumulative still in an experimental stage.
impacts in Chapter 6 has been expanded However, the 1982 agreement has not been
for clarification. See response to included as a mitigation option in this
General Issue 2. final report; a modified agreement has

321

C--1 0561 5
C-105615



been proposed that would give priority for non-winter months. These changes

to nonhatchery-related mitigation will not significantly alter the average

measures. See response to General 7-day volume diverted into or pumped

Issues 4 and 5 in this chapter under from Clifton Court Forebay. Half the
"General Issues and Responses" and hours in a week are off-peak and half
Response i0 to this comment letter, are on-peak.

Net flows in Delta channels are not

Response 15 expected to be significantly different,
based on daily pumping schedule changes

The California Environmental Quality with the additional pumps. (See "Daily

Act requires identification of Operational Changes at Clifton Court

unavoidable impacts associated with the Forebay" in Chapter 5 of the final

proposed project. The losses identified report.) This is because the reaction

are those that would occur under the time between net flow changes and

preferred alternative. As discussed in exports is buffered by Clifton Court
the section on unavoidable impacts, the Forebay and the cancelling effect of
mitigation proposed for the preferred lower weekday pumping with higher

alternative would not only mitigate for weekend pumping.
incremental impacts of the preferred
alternative, but would compensate for The paragraph in question has been

fish that would have been in the estuary revised to state that entrainment of
if the Banks Pumping Plant had not been juvenile salmon into Clifton Court
constructed. See Response i0 to this Forebay is a function of their average
comment letter on stocking, monthly density in the water, an assump-

tion supported by salvage records. Fish
densities have been calculated on a

16 monthly basis from salvage records atResponse
Skinner Fish Facility. Entrainment

The striped bass index is no longer used numbers for any given day, week, or

to predict abundance levels, month are considered to be the product
of density and diversion amounts. This,
together with the unchanged 7-day

Response 17 volume, is the basis for the statement
concerning entrainment of juvenile

See Response 12 to this comment migrants during the spring under the

letter. This is discussed in the text preferred alternative.

of the Introduction and the section on
striped bass in Chapter 5. The increased proportion of pumping at

night may aid in reducing losses of
entrained salmon. Some studies show

Response 18 more movement of salmon during dark

hours than daylight. Pumping during
Daily pumping changes with the preferred this active period would increase the

alternative would not significantly rate at which the salmon are moved from

affect juvenile migrants over a 7-day the forebay to be salvaged at Skinner

average. Such changes would consist of Fish Facility. Since predation losses

increasing the average rate on weekends for salmon are higher than salvage

and at night and decreasing the average losses, removing fish as quickly as

rate during weekdays. These changes possible could reduce predation losses.

represent exports from the forebay and However, this factor could not be esti-

not Delta channels. Diversions into the mated in the direct loss calculations

forebay cannot exceed historical levels for chinook salmon.
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Responses 19, 20, and 21 viability due to high critical year
salinities was one factor considered in

A Department of Fish and Game memoran- evaluating the alternative plans.
dum, attached to Appendix B, presents
data on density of eggs and larvae Salinity standards to protect striped
in the central Delta for 1968 through bass spawning in the lower San Joaquin
1977, excluding 1974, then uses these River were a major component of Decision
densities to estimate entrainment for 1485. There is no question that fish
each of the years. Historical and produced there contribute to the number
projected 1990 entrainment are discussed of adult bass in the estuary. The issue
in "Direct Impacts of the Delta Complex was not addressed by the Striped Bass
on Striped Bass, Including Eggs and Working Group in 1982 because the
Larvae" in Chapter 5. standards have been met and the group’s

charge was to investigate the causes of
Discussion of the striped bass life the decline. The fact that the
history has been expanded in the final condition has not been limiting in
report. Further details are in the recent years does not negate its value
Final Environmental Impact Report on the in maintaining suitable conditions for

Agreement to Manage Fish and Wildlife striped bass spawning in the lower San
Resources in the Sacramento-San Joaquin Joaquin River.
Estuary, December 1982, incorporated by
reference.

Response 23
The section "General Impacts on Striped
Bass", expanded in line with these The striped bass index has been elimin-
comments, indicates that scientists are ated in the final report. See response
not clear as to the cause of the decline to General Issue 3 in this chapter under
of striped bass in the Delta. Various "General Issues and Responses".
factors, including project operations
and pollution, have been identified.

Response 24

Response 22 Current impacts of pumping on striped
bass were discussed on page 78 of the

The final report lists these factors draft report and under "Direct Impacts
that affect the number of bass that of the Delta Complex on Striped Bass,
survive to become adults: Including Eggs and Larvae" in Chapter 5

of the final report.
° Egg viability and number.
o Losses at diversions. In the final report, projected 1990-
° Habitat size and suitability, level monthly exports at Banks Pumping
° Food supply. Plant for all the alternatives, includ-
o Predation. ing no project, are compared with actual
o Competition. exports in 1982. Estimated average
° Pollution. annual losses of striped bass yearling
° Disease. ~equivalents of screenable size fish with

the existing pumps (the no-project
High critical year salinities in the alternative) are 950,000 in 1982 and
lower San Joaquin River during spawning 1,425,000 in 1990. Both levels of
can affect egg survival. The discussion development are based on Decision 1485.
of these effects and egg survival in the
laboratory has been retained in the The text on page 56 of the draft report

final report. Reduced egg survival or has been clarified in the final report
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("Monthly Operational Changes" in means that all pumping could be off-peak
Chapter 5) to indicate that average during those months, with or without the
monthly exports would be higher for most     additional pumps.
months in 1990 under the no-project
alternative.                                        The effects of daily operational changes

on fish entrainment are discussed in
Response 18 to this comment letter. The

Response 25 discussion of all fish impacts has been
expanded in Chapter 5.

Many factors in connection with young
striped bass abundance and corresponding
impacts have been updated in Chapter 5 Response 26
and discussed in response to General
Issue 3. One factor considered in See Responses 3 and 12 to this comment
comparing general fish impacts of the letter and responses to General Issues 3
preferred alternative is a qualitative and ii in this chapter under "General
assessment of exports and outflows Issues and Responses". Table 18
during May, June, and July. Export and (Striped Bass Indices) has been
outflow during this period are deleted.
considered important for young-of-year
striped bass. Losses in yearling
equivalents at the Delta Complex are .Res.p0nse 27
shown for the preferred alternative in
Table 5-15. The updated studies used in The movement of water (and fish) through
this final report show reduced direct the Delta is not instantaneous ; it takes
losses under the preferred alternative, several days to enter and leave the area
These are due mainly to decreased diver- as outflow or export. Therefore, fish
ions during June, July, and August. drawn across the Delta with export water
This more than offsets increased diver- are influenced to a much greater degree
sions during winter, by the general flow pattern than by the

stopping or starting of the State Water
Figure 8 in the draft report was Project pumps during off-peak and
intended to indicate trends in daily on-peak periods.
operational changes with additional

to maximize off-peak power, with- Clifton Court Forebay is filled on apumps
out changing 7-day average or monthly daily cycle, providing a buffer between
export volumes. The plots in that the estuary and the State Water Project
figure were made from previous hourly export pumps. Migratory fish such as
forebay simulation studies that are not salmon and shad are entrained based on
comparable with the updated 1990 level the general export pattern (of several
monthly operation studies of the State days to ~eeks duration) rather than on
Water Project. hourly pumping schedules. Response 18

to this comment letter discusses
To eliminate confusion in the final entrainment o°f fish on a daily, weekly,
report about improper study comparisons, or monthly basis. Entrainment estimates
Figure 8 has been replaced with based on mean monthly flows, such as in
Table 5-3. This new table shows typical the operation studies, are used for
daily variations in diversions into impact analyses. Figure 8 has been
Clifton Court Forebay, based on the replaced by Table 5-3. The final report
average monthly exports determined in presents annual salvage estimates for
the updated studies. From May to American shad and other fish (see
September, monthly exports under all Table 5-17), based on monthly exports
alternative operational plans are less under the various alternatives and on
than 3,200 cubic feet per second. This historical monthly salvage densities.
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Resp,.o, nse report, the sections on28 In the final
phytoplankton and aquatic invertebrates

The quantitative impact assessment has discuss food supply for fish. Although
been expanded and now presents annual considerable information is available,
salvage estimates for American shad and the interrelationships between the many
other fish (see Table 5-17). In addi- stages of the food chain are complex and
tion, Table 5-12 of the final report not ~ell understood. For this reason
shows cross-Delta flow ratios for months the overall impact of the project on
of high American shad abundance. These food supply is classified as unknown.
flow ratios are an indicator of dis-
placement from normal migration routes
They change very little with the addi- Resp..onse 33
tional pumps. Thus, there do not appear
to be significant impacts. See Response 8 to this comment letter on

how exports will increase with existing
pumps. Export increases are based on

Response 29 continuation of Decision 1485 standards
and constraints adopted in 1978. Deci-

The preliminary analysis referred to sion 1485 allows for increased exports
was made by the Department of Fish and within the constraints of established
Game (unpublished). This is indicated outflow requirements and export limita-
in the final report. Information con- tions. If the State Water Resources
cerning the analysis is on file with Control Board adopts valid new stan-
that department. Variations due to May     dards, the State Water Project will be
runoff conditions have been clarified in    operated in compliance.
the final report.

Response ,34
Response 30

See Responses 18, 25, and 27 to this
The quantitative impact assessment has comment letter.
been expanded and now presents annual
salvage estimates for sturgeon and other
fish (see Table 5-17), based on monthly Response 35
exports under the various alternatives
and historical monthly salvage Pages 77 and 78 of the draft report dis-
densities, cussed Neomysis mercedis. Chapter 5 has

been to include sectionexpanded on

food supply as a possible cause of the
Responses 31 and 32 decline of striped bass (Overview of

Fish Food Supply Impacts). No conclu-
The section in Chapter 5, "Impacts on sions have yet been reached by the
Resident Fish", has been modified in Striped Bass ~Working Group or any other
response to this comment. While it is group on export pumping and a lo~er food
true that the Department of Fish and supply for fish in the Delta. Export
Game has studied a limited number of pumping could be one of several causes.
resident fish species, no comprehensive
information on many ’of these species is Distribution of Neomysis is affected by
available. Tables 5-7 through 5-20 show the movement of water, since this
important information on over 30 resi- species of invertebrate has limited
dent and anadromous fish in the Delta swimming ability. Most of the
that have been salvaged at the Skinner mid-sumner Ne0mysis population is found
Fish Protective Facility. in the Suisun Bay area, ~hich is related
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to the position of the entrapment zone aquatic invertebrates, including

in that area (J. J. Orsi and A.C. .Neomysis, is based on present knowledge
Knutson, Jr., 1979, "The Role of Mysid of their abundance and distribution and
Shrimp in the Sacramento-San Joaquin on the effects of water project
Estuary and Factors Affecting Their operation.
Abundance and Distribution", in San
Francisco Bay: The Urbanized Estuary
(Pacific Div. AAAS)). It is beneficial Response 36
to have the entrapment zone in the
Suisun Bay area, since its movement The export increases are based on con-
into the western Delta (at low Delta tinuation of Decision 1485 standards and
outflows) is always associated with constraints, as discussed in Response 8

decreased Neomysis abundance, to this comment letter.

The effects of export operations on
Delta flows are discussed on page 73 Response 37
of the final environmental statement,
Operation of the Delta Pumping Plant See Responses 25, 27, and 35 to this
(U. S. Army Engineer District). The comment letter.
general effects are:

° Channels north of San Joaquin River Re~n~e 38
(minor flow increases).

Direct entrainment losses have been
° San Joaquin River (reduced flows and updated in this report and now include

frequent flow reversals), unscreenable eggs and larvae. The
estimate of I00 million striped bass

O Channels north of Clifton Court losses does not account for yearly
(increased reverse flows), equivalent adjustments that account for

natural mortality. Updated operation
° Southern Delta channels (increased net studies were used. See Responses 3 and

downstream flows). 9 to this comment letter. See also
response to General Issue 3 in this

The extent to which these flow changes chapter under "General Issues and

have affected Neomysis populations is Responses" and "Direct Impacts of the

unknown. It is true that more Neomysis Delta Complex" in Chapter 5.
were found in the Delta before State and
Federal water project operation;
however, there is no correlation between Response 39
Neomysis populations and internal Delta
flow changes caused by export opera- Concerns relating to the Suisun Marsh
tions. The analysis in the final report facilities are addressed in the final
found no significant impacts on Neomysis environmental impact report for the
for the preferred alternative. Because Suisun Marsh Plan of Protection
of reduced entrainment during critical (February 1984) and the agreement
months, the preferred alternative may recently negotiated regarding the

actually have various beneficial marsh.
effects. This finding is based on
Department of Fish and Game’s current The sections on Suisun Marsh in
analysis of factors affecting Neomysis Chapters 4 and 5 of the final report on

abundance and evaluation of direct the additional pumping units have been

entrainment of Neomysis. As discussed updated, and the response to General

in Chapter 5, assessment of effects of Issue 7 in this chapter describes the

the alternative operational plans on relationship between the additional
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pumps and the marsh plan of protection, than entrainment on the species men-
The additional pumps will have no tioned has been expanded in the sections
significant impacts on the marsh, since on general impacts in the final report.
it is protected by Delta outflows, Entrainment is further discussed under
physical facilities, and a monitoring direct impacts.
program.

The list of incremental impacts found
not significant has been updated to

Response 40 represent the expanded impact analysis
in the final report. No new significant

Expected changes in velocities in West impacts have been identified.
Canal (from a maximum of 2.2 to
2.3 feet per second) were discussed on
page 67 of the draft report. These Responses 41 and 42
velocities are below scouring levels.
Velocity changes in other channels would Table 5-15 in the final report shows
be less. Information on velocities has estimated entrainment losses and
been updated in the final. The Corps of yearling equivalents for striped bass
Engineers will monitor operations when eggs and larvae under the alternative
the additional pumps are installed, as operational plans. These estimates are
required by a Court on updated operation studies,Federal District based the
decision filed on December 30, 1982. which reflect more effective operation
This monitoring will pertain to effects of the State Water Project and show
on the course, location, and condition reduced direct losses for striped bass
of Delta water. Velocity changes will with additional pumps.
also be considered for monitoring.
Incremental velocity changes that could See Responses 3, 9, and 19 to this
occur from the added pumps ~ere comment letter. See also response to
evaluated under "Impacts on Channel General Issue 3 in this chapter under
Velocities, Scour, and Siltation" in "General Issues and Responses".
Chapter 5, and were judged not to be a
significant impact to fish. The small
increases in velocity will be during Response 43
winter periods, ~hich are less critical
to fish. As discussed in Response 25 to this com-

ment letter, Figure 8 was intended only
Changes in cross-Delta flows in connec- to show trends in daily operational
tion with salmon and steelhead impacts changes for various alternatives. In
were discussed on page 68 of the draft the final report, Table 5-3 replaces
report and in "General Impacts on Salmon Figure 8. Over a 7-day period, no
and Steelhead" in Chapter 5 of the final significant changes in diversions during
report, and found to be not significant April are expected with the additional
because the additional exports would be pumps. The 7-day period is significant
during times of unregulated Sacramento because of th~ relationship found by the
River flows, ~nen Delta Cross Channel Striped Bass Working Group between peak
gates are normally closed for flood phytoplankton levels during the spring
control, bloom and exports by the State Water

Project and Central Valley Project
As discussed in Response 18 to this com- 7 days before the start of the bloom
ment letter, entrainment of fish on any (see Figure 17 in the Striped Bass
given day, week, or month is estimated report).
as a function of average monthly fish
density and diversion amounts. Discus- It is true that April may be a particu-
sion of effects caused by factors other larly important month for phytoplankton

327

C--1 05621
(3-105621



development, and May and June may be includes a discussion on the effects of
important for generation of zooplankton flow maintenance and hatcheries in the
food supply. The preferred alternative American, Feather, and upper Sacramento
operational plan will not significantly rivers during fall, winter, and spring
change the 7-day sverage or monthly salmon runs. The decline of salmon runs
average exports for April, May, and in the San Joaquin River system is also
June. The updated operation studies discussed.
show reduced monthly exports in April,
June, July, August, and September. The Given the many environmental problems
discussion on food supply has been that have impacted salmon in the past
updated and clarified. The interagency century and a half, artificial stocking
Phytoplankton Work Group conducted of juvenile salmon throughout the
export management experiments in April Pacific Northwest in general, and the
of 1984 and 1985, but the results were Sacramento-San Joaquin system in
inconclusive. Further experiments are particular, has supported and continues
scheduled for 1986 and 1987. Impacts to support a considerable part of the
are not now quantifiable because of a overall resource. For example, the
lack of information. The State Water chinook salmon population in the
Resources Control Board will examine American River is larger than it was
evidence from these experiments and may before construction of Folsom Dam, due
adopt new standards. The project will largely to hatchery production.
be operated in compliance with valid
standards, with or without the addi-
tional pumps. See responses to General Resp~,,nse 47
Issues I and 3 in this chapter.

The section referred to in the comment
Overall interrelationships between has been dropped from the final report
factors affecting fish food supply for reasons discussed in Chapter 8. As
continue to be studied, but are not well discussed in Response I0 to this comment
understood. A particularly important letter and in response to General
unknown aspect pertains to the food Issue 5, stocking is judged to be an
supply for young striped bass, which was effective mitigation measure, but not
discussed in Chapter 5 under "General the only measure.
Impacts on Striped Bass" and "Overview
of Fish Food Supply Impacts".

Letter 31
Commenting Ent it~r.:

Response44 Environmental Defense Fund
F,ebruary, I0~ 1983

See responses to General Issues 3
and i0 in this chapter.

Response 1

Response 45 The draft report did explain the
Department’ s intent regarding future

See Response I0 to this comment letter pumping plant operations. It stated
and responses to General Issues 4 that the preferred alternative was to
and 5 in this chapter, install four additional pumping units

and to operate the pumping plant in a
limited manner, which would for the most

Response 46 part not exceed historical maximums of
pumping with existing pumping units. It

Chapter 5 in the final report (General stated that there ~ere economic benefits
Impacts on Salmon and Steelhead) that justified operation in this manner
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regardless of the potential for expand- Fisheries Service concern. One mitiga-
ing operation to the pumping plant’s tion option uses the capacity of the
full capa¢ity. It also stated the additional pumps to modify export timing
Department’s intention to eventually in a that further reduces fishmanner
operate the pumping plant at full impacts.
capacity -- a development that would
require additional facilities or Fish screens were also an important
dredging in the Delta. It noted that concern of the National Marine Fisheries
planning and political uncertainties Service. The Department has invested
made it impossible to determine at this millions of dollars and years of study
time what such development would consist to improve fish screens. This work has
of and when it would occur, been fully coordinated with the

Department of Fish and Game and Federal
The final report expands on some of agencies such as the Fish and Wildlife
these points. See "Planning Perspec- Service. This work has advanced design
tire" in Chapter 1 of the final report, and operational knowledge about screens.
The Federal permit process is discussed A direct result is the $4.5 million
in response to General Issue 6 in this expenditure for upgraded screens at the
chapter, under "General Issues and Skinner Fish Protective Facility to
Responses" and General Issue 2 addresses reduce impacts of Banks Pumping Plant.
future operation with additional pumps. Additional screens for fish protection

are also being studied and will be a
consideration in planning hydraulic

Respomse 2 changes in the Delta. The preferred
mitigation measure -- a fish protective

Input from the National Marine Fisheries agreement with Department of Fish and
Service and other organizations has been Game-- includes screening large agri-
important to State water resources cultural diversions as a potential
planning and has not been minimized in mitigation measure.
connection with planning for additional

Public input associated with Another National Marinepumps. request by
planning for the additional pumps is Fisheries Service was to monitor impacts
discussed in Chapter 1 of the final of Banks Pumping Plant operations on
report. Recommendations of the National fish and provide measures such as
Marine Fisheries Service are discussed hatchery production to replace losses.
in Chapter I, under "Regulatory Permits These points will be specifically
for Banks Pumping Plant, and Related covered in the agreement between the
Environmental Documentation", and in~ Department of Water Resources and the
Response 2 to Co~*nent Letter I. The Department of Fish and Game for
National Marine Fisheries Service mitigation of Banks Pumping Plant,
provided information on the additional ihcluding the additional pumps.
pumping units through testimony at a
public hearing and by written comments A request by the National Marine
on the draft report. (See Comment Fisheries Service to limit annual
Letter Io) exports would focus on fishery benefits

by reducing project benefits to below
The Department of Water Resources shares no-project alternative levels. If this
with the National Marine Fisheries Serv- were done, there would be a negative
ice the objective of fishery protection economic benefit of the additional pumps
for the estuary. The preferred option to the State Water Project. However,
could provide a shift in exports away two important steps have been taken in
from periods of high fish abundance to this area. The first, established by
periods of low abundance. This concept the State Water Resources Control Board,
of timing was a National Marine is to limit exports in May, June, and
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July during peak fish abundance periods. Water Resources Control Board and the
The Department works with the Bureau of Department of Fish and Game, and has
Reclamation to coordinate operation of found this information important in
both the Federal and State projects to developing a planning approach for the
maintain these limits. The second is additional pumps. However, no conclu-
extensive water conservation planning by sion has been reached as to the cause of
the Department and actions taken by the the decline in anadromous fish in the
Legislature to improve use of all Sacramento-San Joaquin Delta, San
project supplies. These actions reduce Francisco Bay, and the continental
annual export buildup rates and the shelf. The Department recognizes that
risks of dry year shortages. Banks Pumping Plant is an important

potential factor to study in connection
with the decline.

Response 3
The final report discusses the striped

Cumulative impacts for additional poten- bass decline and related studies (see
tial storage and transfer facilities, "General Impacts on Striped Bass" in
which would make use of the additional Chapter 5) and factors affecting fish
pumps, were discussed in Chapter 6 of food supplies (see "Overview of Fish
the draft report. This discussion has Food Supply Impacts" in Chapter 5). It
been updated and expanded to include also contains an expanded discussion of
water planning presented in the Depart fish mitigation for the existing plant
ment’s report, Alternatives for Delta and for additional pumps (see response
Water Transfer. The final report to General Issue 4 in this chapter).
discusses impacts for operation of the
additional pumps at full capacity with
no increase in project storage Response 5
facilities, as well as the preferred
alternative, and that the preferred Correlations and assumptions used by the
mitigation package builds in increased State Water Resources Control Board to
mitigation for increased diversions to develop Water Rights Decision 1485 have
cover full operation. Potential been reviewed by the Department of Fish
mitigation measures for cumulative and Game. It has been determined that
impacts are also described in the final the striped bass index values computed
report. Anything more specific is not by June-July Delta outflows and exports
now possible, given uncertainty over are no longer valid. The discussion on
possible future actions and their this index correlation in Chapter 5,
effects. See response to General page 73, of the draft report has been
Issue 2 in this chapter under "General updated to reflect these changes. In
Issues and Responses". the final report, changes in summer out-

flows and exports are evaluated from a
qualitative rating approach rather than

Response 4 a quantitative statistical approach.

The existing Banks Pumping Plant, The reason the index correlations ha~e
including its maximum operation, is failed to predict recent conditions is
authorized by the nationwide permit for not known. The reason may or may not be
work completed before December 1968 (see related to operation of Banks Pumping
copy of Public Notice 5820A, Amended, Plant. The abundance of young striped
page 7 of the draft report), bass in Suisun Bay was highly correlated

with the logarithm of June-July Delta
The Department has reviewed the study outflow during the period from 1959 to
results of the Striped Bass Working 1976. The abundance of young striped
Group, as well as input from the State bass in the Delta during that period was
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correlated with exports (State, Federal, operation Project.of the State Water
and local) and Delta outflow during June Calculations show about a 9 percent
and July. Since 1976, the outflow/ reduction of striped bass losses under
export relationships have failed to the preferred alternative; however,
accurately predict the abundance of chinook salmon losses would be increased
young striped bass in the estuary, by about 5 percent.

Several possible causes have been Total direct entrainment losses are not
identified. They include possible necessarily comparable to total fish
project-related impacts and ~dditional losses in the estuary, because some of
stress placed striped bass toxic the entrainment losses not haveby may
substances such as petrochemicals and occurred during the normal life cycles
pesticides. If such pollution were the of the fish. In addition, the Striped
cause of the problems with the index Bass Working Group report pointed out
correlations, then the assumptions used that even though losses of eggs and

by the State Water Resources Control larvae at the pumps are high, the
Board to develop Decision 1485 could resultant impact on adult striped bass
still be valid. This topic and others is unknown.
related to water right standards are
important, and the Department will The estimates relating to I00 million
participate with others in studies of striped bass lost are for eggs and

the problem and during the upcoming larvae less than 38 millimetres long,
public rehearing process to obtain and were based on density of striped
improvements to existing standards, bass eggs and larvae in 1978 and 1979,

where the problems are project-related, two years of relatively low abundance.

Entrainment estimates for eggs and

Response 6 report are onlarvae in the final based
Department of Fish and Game data that

Salvage and loss values for striped bass cover a longer base period and include
and chinook salmon in the draft report years of high abundance. This more
were computed for the purpose of accurate value was computed for this
comparing alternative ~ethods of opera- report using historical data (1968

tion, and were not an estimate of through 1977, excluding 1974). The

absolute entrainment losses for the historical yearling equivalent striped

Delta Complex. Estimates in the draft bass loss corresponding to entrainment
report were based on data representing of I00 million eggs and larvae for this

screenable fish This period is about 70,000 annually. Thisonly.
explained in Chapter 5, page 80, and in loss is not large compared to the total
Appendix B, page B-9 of the draft estimated yearling population, which

report, adjusts for natural mortality (see
Table 5-15 for 1990 level estimates.)

To represent total fish entrainment
impacts, three other factors must be Impacts on th~ food supply for larval

considered: losses to predation in striped bass cannot be analyzed with

Clifton Court Forebay; losses due to present knowledge. The Department is

handling or trucking; and losses of funding and participating in studies and

bass and larvae. These experiments to provide more informationstriped eggs
factors were discussed in Chapter 5, on factors affecting the larval striped

pages 74 and 80, of the draft report, bass food chain.

In the final report these factors are
presented in Tables S-6 and 5-15. These Indirect fish losses through potential

results are based on updated operation impacts on food supply or nursery areas

studies that represent more efficient were considered in calculations used to
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evaluate total estuary fish impacts however, historical data are still used.
and were found to be small or unknown. Inherent in these data are indirect fish
In addition, indirect impacts ~re losses. The evaluation of total estuary
considered in developing the mitigation losses for the final report does not use
suggested in the draft report by specific mathematic relationships
requiring further studies and providing between Delta exports/outflows and the
a method to extend negotiations. Also, striped bass index; the evaluation does
mitigation goes beyond incremental use demonstrated trends between Delta
impacts of the proposed agreement to exports/outflows and striped bass abun-
mitigate for other impacts. Evaluation dance to rank the impacts of the alter-
of total estuary impacts and mitigation natives presented in the final report.
for the additional pumps has been This allows for a valid relative compar-
updated for the final report; indirect ison, ~hile recognizing inaccuracies of
impacts are still included and discussed the existing specific mathematical
under the topics of general impacts, equation.
The section "Overview of Fish Food
Supply Impacts" in Chapter 5 discusses The discussion on mitigation for the
the food chain, additional pumps has been expanded; the

indirect losses have received considera-
In the draft report, total estuary fish tion as discussed. (See General
impacts were evaluated by use of the Issues 4 and 5 in this chapter, under
striped bass index correlations "General Issues and Responses".)
described in Response 5 to this letter.
This correlation was based on 15 years
of data collected during periods of Res~.0nse 7
State and Federal project operations.
The striped bass index has been The fish impact analysis in the final
considerably !ower than predicted in report is based on updated operation
recent years. This was explained in the studies that do maximize pumping when
draft report and (along with assumptions flows are high and exposure of most fish
for application of the index) in the is low and minimize pumping during
draft and final environmental impact regulated flow periods of high abundance
reports for the agreement between the for most fish. Such operation is con-
Department of Water Resources and sistent with efficient operation of the
Department of Fish and Game to manage overall State Water Project, including
fish and wildlife resources, cited in Lake Oroville and San Luis Reservoir;
the draft environmental impact report, i.e., such operation does not adversely

affect State Water Project deliveries or
The striped bass index was used for costs. The analysis shows a reduction
comparative purposes, and correlations in direct losses for most fish species,
provided by the index provide informa- including striped bass, with additional
tion about relative impacts due to pumps. Exceptions are chinook salmon
changes in Delta exports and outflows and certain other species that are more
from State Water Project operations, abundant during winter.
The index was dropped from the final
report because the comparative basis In addition, the final report evaluates
caused confusion. Export and outflow two restrictive mitigation alternative
changes in May, June, and July are, modes of operation that would further
however, still one factor considered in reduce impacts on fish, mainly striped
the qualitative environmental impact bass. The associated loss of State
analysis for striped bass (see Water Project benefits was also evalu-
Table 5-19 in the final report), ated. The restrictions investigated

consist of off-peak pumping curtailments
The total estuary fish impacts for the and reduced export limits in May, June,
final report are evaluated differently; and July in proportion to increased
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winter exports. These two restrictive benefits by reducing project benefits to
operations are discussed under mitiga- below no-project levels. If this opera-
tion alternatives, in Chapter 5. Also tion ~ere chosen, there would be a nega-
see the response to General Issue 4 in tive economic benefit of the additional
this chapter under "General Issues and pumps to the State Water Project. See
Responses". Response 2 to Comment Letter i. A simi-

lar reduced pumping alternative was
Additional facilities such as Los Banos analyzed in the Corps of Engineers’
Grande, which could, in conjunction with environmental statement on the Delta
the additional pumps, make even more use (now Banks) Pumping Plant (September
of high flows when fish is 1980). Thisexposure low, alternative, labeled
are discussed in Chapter 6. Such action "moderate reduction of pumping
would require further environmental (70 percent of capacity)", essentially
documentation and Federal regulatory represented 1980-1evel entitlement
permits. See Response 7 to Comment deliveries by the State Water Project.
Letter Io It is summarized in the introductory

section of Chapter 3, and the "Summary
from the final environmental Statement

Response 8 for the Operation of the Delta Pumping
Plant" is in Appendix A.

In the final report, ten alternative
operational plans are analyzed. Two
plans were added because of the uncer- Response II
tainties about hydraulic constraints
under the Corps criteria. Water supply and demand reduction alter-

natives are considered and analyzed as
project alternatives, by themselves and

Response 9 in combination with the preferred
alternative. These alternatives are

Storage south of the Delta does appear °discussed and analyzed on pages S-5
to have economic and environmental through S-7, 26 through 30, and in
benefits and is a planning priority. Appendix C of the draft report, and in
Preliminary studies show such storage the final report in Chapter 3 (Water
facilities would require additional Supply and Demand Reduction Alterna-
pumps to operate feasibly. Expansion of tives) and Appendix C. The water supply
the pumping facility without such and demand reduction alternatives are
storage does provide a smaller level of evaluated separately for cost and yield
economic and environmental benefits and and for institutional and environmental
does not preclude use of storage south problems. In addition, water supply and
of the Delta. demand reduction alternatives ~ere used

to evaluate the economic benefits of the
See Response 7 to this comment letter on pumps by comparing yields and associated
annual export operations that minimize costs per acre-foot. This was shown in
fishery impacts and Response 7 to Appendix C, p~ge C-9, of the draft
Comment Letter I concerning additional report. Discussion of these alterna-
surface storage south of the Delta. tives has been expanded and updated in

Chapter 3 in the final report.

Response I0 Water conservation measures included in
the water supply and demand reduction

The National Marine Fisheries Service alternatives are extraordinary and are
recommendations for operation of the in addition to the ongoing conservation
present pumping plant maximizes fishery measures, which ~ere included in the
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operation studies and in the Depart-          identify other potential conservation
ment’s reco~maended water management           measures for the districts.
plans. These extraordinary measures are
alternatives to water supply benefits of     Specific demand reductions from these
the additional pumps; however, they do       types of measures are difficult to esti-
not duplicate the operational advantages    mate because of many related variable
of the additional pumps for standby           factors. However, the demand reduction
capacity and increased off-peak energy       associated with the type of water con-
use.                                                  servation measures presented in the

plans was included in the draft report
See also response to General Issue 9 in      alternative evaluations. This reduction
this chapter,                                       was described on page 20 of the draft

report ("Water Supply and Demand
Reduction Alternatives" in Chapter 3 of

Response 12                                         the final) and was included in the
project operation study results in

The draft report considered pricing           Appendix B.
reform and the impact of other alterna-
tive pricing mechanisms. Pricing was a     These updated 57-year, early-1990-1evel
part of the recommended water management     project operation studies incorporate
plans initiated by executive order;           reductions for ongoing water management
these plans were discussed in Chapter 6,     efforts. Urban water conservation, the
page 91, of the draft report and under       largest component, is estimated to be
"Water Conservation and Water Management     250,000 acre-feet per year. The exact
Plans" in Chapter 1 of the final report,     measures chosen are up to the individual
Specific conservation measures were not      districts and may include such measures
addressed in the draft report, because       as Metropolitan Water District pricing
the recommended water management plans       measures. Urban districts subject to
were not yet published. Specific con-        the recently enacted Urban Water Manage-
servation measures from the published        ment Planning Act will consider similar
plans are discussed in the final report,     actions. More information on water man-

agement plans is contained in Chapter 1
The plans for Metropolitan Water               and Appendix F.
District suggest that Metropolitan
review the pricing mechanisms identified
in this comment and implement them if        Response 13
such pricing rate structures can be used ~
to encourage conservation without             A water transfer between Imperial Irri-
adversely affecting revenue,                    gation District and Metropolitan Water

District was investigated for the draft
Pricing measures and other urban               report (see pages S-6, 27, 28, 29, and
conservation measures in the recomended     C-13) and for the final report in
water management plans were assumed to       Chapter 3 (Additional Imperial Valley
reduce contractors’ requests by about         Conservation and Transfer) and in
250,000 acre-feet por year in 1990, and      Appendix C. This alternative was also
represent water management efforts in        discussed in a Department of Water
addition to the pumps.                           Resources Southern District report,

Investigation Under California Water
The recommended water management plans        Code Section 275 of Use of Water by
for Kern and Tulare water districts did      Imperial Irrigation District, December
not include agricultural pricing mea-         1981. This was cited in the draft
sures because these districts are             report (Chapter 3, page 28). This
already efficient in conserving water,       conservation-transfer alternative was
and pricing mechanisms would result in       presented as a water supply alternative
no further water savings. The plans did     for a comparison of cost and yield
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potential with the proposed additional yield figures notThe intermittent did

pumps. Unit costs for this alternative necessarily reflect yield that would be

were determined to be higher than those available to the State Water Project or

for the additional to local agencies through long-termpumps.
storage programs. The final report

The Department’s preliminary water shows intermittent yield calculations in

management plan for Metropolitan Water Appendix B.

District discusses this transfer, the
legal and institutional barriers, and Alternative operational plans presented

limiting factors on availability of con- in the draft and final reports analyze

is: storage south of the Delta, includingserved water. The recommendation
ground water storage. The alternatives

"Metropolitan, the State Water show a positive benefit/cost ratio and

Resources Control Board, and the independent utility for installation and

Department of Water Resources should operation of the additional pumps with

pursue the possibility of obtaining present State Water Project storage

part of the water conservation poten- south of the Delta. In addition, evalu-

tial in the Imperial Irrigation ation of these alternatives demonstrates
District to reduce the need for State that operation of the additional pumps

Water Project Delta water supplies in would shift exports away from summer

the Metropolitan service area." months of high fish abundance toward
winter months of low fish abundance,

Based on these reports and recent thereby reducing direct impacts on

developments, the final report assumes striped bass and many other fish

about 330,000 acre-feet of water that species. This would occur with or

potentially could be obtained from without additional ground water storage

Imperial Valley water savings. It and within the diversion limits estab-

considers supplies from Imperial Valley lished in Corps of Engineers Public

in two parts: (I) up to 250,000 Notice 5820A, Amended.
acre-feet as a projected supply in
Metropolitan’s service and (2) an In the final and draft reports, groundarea,
additional 180,000 acre-feet as an water considerations were included in

alternative to the additional pumps, economic and environmental analyses

The updated cost estimates show that the assuming that ground water development

measures needed to get the additional would occur in addition to the addi-

180,000 acre-feet would be more expen- tional pumps rather than as an alterna-

sive to the consumer than would the tire to the additional pumps. This is

additional pumps when water quality and because feasibility of ground water and
energy are taken into account, conjunctive use is aided by the addi-

tional pumps.

The Department supports the cooperative
water salvage studies and negotiations. Long-term Department planning includes

The greatest value of the salvage ground and surface water storage south

program would be to offset some of of the Delta.~ This planning assumes

Metropolitan’s Colorado River entitle- installation and operation of additional

ment losses, pumps and a Delta water transfer
facility. Impacts of "Offstream Storage
South of the Delta" are discussed in

Response 14 Chapter 6.

The intermittent yield amounts in the Additional offstream storage south of

draft report represented estimates of the Delta would provide operational

the abilities of local agencies to flexibility in timing Delta diversions

regulate the intermittent supplies to a to meet seasonal needs of various fish,

usable schedule within a given year. as well as increasing project yield. In
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May 1984, the Department prepared a ° The fact that the 1982 proposed agree- ¯
progress report, Alternative Plans for ment between the Department of Water
Offstream Storage South Of Delta, ~nich Resources and the Department of Fish
recommends that future studies focus on and Game to manage fish and wildlife ¯
feasibility of Los Banos Grandes Reser- resources in the Bay-Delta estuary was
voir, just south of San Luis Reservoir. not executed.
The Los Banos Grandes Reservoir has been
authorized, and intensive feasibility ° The recent publication of water ¯
studies are underway, management plans for various State

Water Project contracto.rs.

Response 15 ° Cormments received on the draft ~
report.

The report mentioned in the comment was i
a preliminary version. In August 1984, ° Changes by the Department of Fish and
the Department issued Bulletin 160-83, Game to update computations of fish
The California Water Plan-Projected Use impacts associated with additional
and Available Water Supplies to 2010, pumps. ¯
and Bulletin 198-84, Water Conservation
in California, both of which also ° Analysis of the updated operation
discuss ground water storage, studies.

I

Ground water storage programs will be The updated discussion on mitigation for
vital in future management of the State additional pumps includes the fol!owing i
Water Project. Traditionally, ground mitigation alternatives, all of ~hich
water in California has been managed by include Decision 1485 as a base
local agencies. Department planning for condition:
ground water is based on that concept. ¯
This planning is to help local managers ° State Water Project operational
better operate the ground water basins changes to reduce direct fish losses
in conjunction with State Water Project at the Skinner Fish Protective i
supplies. Bulletin 132-83 (pages 25-26) Facility by making more efficient use
describes the status of studies for of winter flows.
ground water storage programs. Planning m
for ground water storage programs will ° An agreement between the Department of
need the operational flexibility of the Water Resources and Department of Fish
additional pumps to divert winter flows and Game for the preservation of fish
to permit such programs to be signifi- in relation to Banks Pumping Plant. ~
cant and feasible on a long-term basis. This includes: mitigation for fish
The Department and legislature are that would have been in the estuary if
moving forward to make such programs Banks Pumping Plant had not been ~
work, and believe such programs will be constructed; mitigation for ongoing
needed in addition to, rather than as an operation of the existing pumping
alternative to, the additional pumps, units; and ~mitigation for the
Contractual agreements for operation and additional pumping units. ¯
use of supplies will be negotiated as
needed for feasible programs. ° Stocking program by the Department of

Water Resources without a specific            ¯
agreement.

Response 16
° A contractual commitment to meet con-        m

The discussion on mitigation for the servation goals by State Water Project
additional pumps has been expanded to contractors based on the water manage-
account for: ment plans and other things.
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Mitigation options are explained further lished for the Delta, then the State
in Chapter 5 (Mitigation for Impacts on Water Project will be operated to meet

Fish) of the final report and discussed valid new criteria. There is not now

in General Issue 4 in this chapter, enough information to assume how
Decision 1485 standards will be changed

The preferred alternative identified in or if changes will be made.

the draft and final reports does include
the pumps in combination with a number
of items discussed in the Environmental Response 18
Defense Fund letter, including:

General Issue 4 in this chapter
° Operation of the pumps to reduce addresses a proposed agreement to

direct impacts to striped bass and protect fish. While different from

many other fish species through more the previously proposed Two-Agency

efficient use of winter flows. Agreement, it would mitigate for direct
impacts, not only of the additional

° Conservation, including pricing pumping units, but for all or most of
built into determinations of the existing pumping units as well.measures,

need for water.

° Water transfers, built into determina- Response 19
tions of supply of water available.

Contractual commitment to conservation
° A fish mitigation agreement that will goals similar to those proposed in the

compensate for the direct incremental Department’s recomended water manage-

effects of additional pumping units, ment plans is included as a mitigation

for most effects of the existing option. The Department is not proposing

pumping units and for fish that would it, however, for several reasons.
have been in the estuary if Banks First, urban districts are now required

Pumping Plant had not been built, to prepare water management plans. The
law requiring these plans sets forth a

° The potential for additional improve- rigorous review of needs and options

ments if additional surface and ground available. Second, in determining

water storage south of the Delta is entitlement requests establishing needs
for water, reductions due to conserva-implemented.
tion equal to the amounts projected in
the Department’s recommended plans are

Response 17 included. This means of calculating
need may well establish a greater incen-

Decision 1485 protective standards were tive to conserve than contracts such as

used as a base condition to compare those used with regard to the North Bay

impacts of operational alternatives Aqueduct, since it means that Department

because they represent no-project condi- planning does not include facilities or

tions. All alternatives and mitigation other measure’s to satisfy that increment
include Decision 1485 base of potential demand.measures as a

condition. The Department would
continue to comply with Decision 1485 See Response 12 to this comment letter,

regardless of what mitigation option "Water Conservation and Water Manage-

would be chosen, ment Plans" in Chapter i, "Mitigation
for Impacts on Fish" (Option 4) in

The State Water Resources Control Board Chapter 5, and General Issue 4 in this

has continued reservation of jurisdic- chapter under "General Issues and

tion in connection with Decision 1485. Responses".

If new protective standards are estab-

337

C--1 05631
(3-105631



Response 20 natives than for competing water supply I
’ ’ al ternat ives.

See Responses 7 and 14 to this comment
letter.

Response 23 I

Response 21 The response to General Issue 8 in this I
chapter addresses the issue of the

Both the draft and final report include benefit/cost ratio. Recent operating

a preferred mitigation plan that would experience shows increased power bene-
compensate for fish losses, so there fits and greatest net benefits for four I
would be no unavoidable fishery-related additional pumps.
effects.

The discussion on mitigation has been Response 24 I
expanded to include additional alterna-
tives that further reduce losses of Current planning combines four
fish. Conservation and nontraditional additional pumps with traditional and 1
supply are considered as part of nontraditional water development. See
determining existing water supplies and Chapter 6 of the final report. Also see
needs and as water supply and demand "Planning Perspective", in Chapter I. 1
reduction alternatives. These were
discussed on pages S-6 and 26 through
30, and in Appendix C (Chapter 3, "Water Response 25 I
Supply and Demand Reduction Alterna-
tives" and Appendix C in the final Comment noted.
report).

Evaluation of impacts for the Banks Letter 32 1
Pumping Plant considered that various Commenting Entity:
water conservation, waste water reclama- D.W. Kelley and Associates
tion, and ground water storage programs January 24, 1983
would be implemented in addition to the
pumps. Chapters 1 and 5 of the final
report address energy, which is not See responses to Letter 30.
considered significant and is more
efficiently used because of the opera-
tional flexibility of the additional Letter 33 I
pumps. Conaaent ing Eat ity:

H. S. Fete Fowler, P.E.
January 5, 1983 1

Response 22

The proposed pumps were subjected to a Response 1
rigorous economic analysis. Details
of the analysis were included in The "brainstorming" ideas in this letter

Appendix C of the draft report. Results demonstrate considerable thought and
of the analysis (page S-6 of the draft interest in project operations. The I
report) demonstrated the favorable subject of modifying forebay storage is

benefit/cost ratio and favorable net important, especially a horizontal
benefits that could be achieved by the enlargement. However, the method of
additional pumps. In addition, the unit raising and lowering the elevation of
cost per acre-foot of water was found to the existing forebay listed in this
be less for the additional pumps alter- letter would not be effective.
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I Impacts associated with flows toward the page 19 of the draft report. The
pumps are evaluated in the draft and reasons were based on the design of the
final reports, discharge manifolds, ~hich were con-

I structed for an even number of pumps.

Response 2

I Letter 34
Lowering the bottom of Clifton Court Commenting Rn.ti~:
Forebay by 20 feet would increase the National Audubon. Societ~
storage there, but this additional stor- February 9~ 1983I age would not be usable based on the
present intake channel invert and mini-
mum water level design for the pumping Responses I, 2, and 3

I plant structure. As stated on page 58
of the Draft Environmental Impact Report See responses to General Issues 1
on the Proposed Additional Pumping and 2 in this chapter, under "General

i Units, pumping ~nen forebay levels are Issues and Responses". Also see
lower than the minimum operating level "Planning Perspective" in Chapter I.
causes excessive vibration at the exist-
ing pumps. With the new pumps, the

I minimum operating level could possibly Response 4
be lowered about I foot. Raising the
dikes around the forebay would not The preferred alternative would operate

I provide any storage advantage, because within the constraints of Decision 1485.
inflow to the forebay is by gravity and It will not preclude operational and
is a function of water levels produced other changes, if ongoing studies

i by tidal fluctuations, suggest the need for such changes. See
responses to General Issues I, 2, and II
in this chapter.

~,esponse 3

I
The suggested modification of the Banks      Response 5
Pumping Plant would not be cost

I effective, because it would increase The draft report addressed effects of
the pumping lift and would require a State Water Project operation on Delta
redesigned intake channel and fish levees, with and without additional
protective facility, pumps. The scour monitoring program was

I described on 66, and potentialpage
impacts were evaluated for channel

Response 4 velocities, scour and siltation,

I cross-Delta flows, and levees. No
There are several possibilities for significant impacts were found for the
horizontal enlargement of Clifton Court preferred alternative.

I Forebay. The concept considered most
so far is to the north, rather than to Delta levees are discussed in the "Delta
the south. Enlarging Clifton Court is Region" section of Chapter 4 in the
an alternative for a Delta water trans- final report. The effects of levee

I fero facility and is beyond the scope of failures on project operation are also
this report. Current planning on trans- discussed in Chapter 4.
fer facilities is discussed in Chapter 6

I of the final report in connection with Aging levees are a problem. The
cumulative impacts. Reasons for elimin- Department has studied this issue (along
ating alternatives with an odd number (I with the Corps of Engineers) since 1973,

i or 3) of new pumps were discussed on and works with the Legislature to solve
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them. To qualify for State funds, the impacts associated with export increases
landowner must spend at least $i,000 per before the additional pumps are
mile of levee for annual maintenance, installed are not an impact of the
After qualifying, up to half the money additional pumps. The difference in
spent by the landowner on maintaining direct losses represents the incremental
and upgrading the levees can be impact of additional pumps.
reimbursed by the State when funds are
available. Since 1973, the State has
appropriated about $7 million for Response 9
upgrading Delta levees. The program is
now funded at $2 million per year. See response to General Issue 2 and

Response 4 to this comment letter.
Chapter 6 has been expanded to clarify

Response 6 cumulative impacts. The draft report
discussed water quality impacts for all

See responses to General Issues i, 2, the Clifton Court Forebay-Banks Pumping
and II in this chapter. Plant alternatives. Flow and salinity

data and graphs for the early 1990s
condition are presented in Appendix B of

Response 7 the final report.

The draft report assessed impacts of the
additional pumps on fish. The impact Letter 35
assessment has been updated to reflect Commenting ~mtlt~: G. Rosekill~
more effective operation of the State December I0, 1982
Water Project. Four mitigation options
were investigated. The option proposed
as a condition for proceeding with the Response 1
new pumps would mitigate for the incre-
mental impact of the additional pumps The proposed additional pumping units
and include provisions to mitigate are independent of the water resources
ongoing operations of the existing pumps plan for the State Water Project
as well as provisions for fish that contained in Proposition 9, which was
would have been in the estuary if Banks defeated in June 1982.
Pumping Plant had not been constructed.
See responses to General Issues 3 and 4
in this chapter. Response 2

Many Federal and State agencies have
Response 8 considered physical saltwater barrier

concepts at a number of locations from
The section "Operational Impacts, San Francisco Bay upstream into the
Monthly Operational Changes, No-Project Sacramento-San Joaquin Delta. The
Alternative" in Chapter 5 of the final Department of" Water Resources and other
report clarifies the statement on agencies still have concerns with
increased pumping. See Response 8 to physical barriers.
Comment Letter 30 and response to
General Issue 3. The Department intends to study all

practical methods of developing more
Direct fish impacts are evaluated for water to meet the State’s growing needs.
the no-project alternative and other A barrier may have a place in long-term
alternatives with additional pumps, planning; it might conserve water just
Evaluations were all at the 1990 level like a new reservoir. For the near
to provide equivalent comparisons. Any term, however, the Department is
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I .All State Water Project costs allocatedcommitted to controlling salinity with
the present hydraulic barrier. To make to water supply (about 97 percent of the

more efficient use of water supplies, total) are to be reimbursed, with

I the Department proposes to install the interest, by the 30 contracting water
additional pumps and is studying possi- agencies. Under existing law, costs

bilities to increase channel capacity allocated to recreation and fish and

I for transferring project water across wildlife enhancement (about 3 percent)

the Delta. are repaid from other sources, including
Tideland oil and gas revenues and the
General Fund. These latter costs are
not water subsidies, because they are
for benefits other than water supply

State Water Project planning is con- that are available to the public.

I cerned with water conservation, waste
water reclamation, and desalting to
provide water supplies for project Respons~ 2

i contractors. Planning for future deliv-
eries has considered adjustments for The benefit/cost ratio is discussed in

these factors and concluded that yield response to General Issue 8 in this

from the additional pumps is needed to chapter, under "General Issues and

I offset deficiencies. The draft report Responses". As a result of operating

evaluated several water supply and experience, energy benefits of the

demand reduction alternatives, additional pumps are recognized to be

I greater than they were estimated to be
den the draft was written. Although

Letter 36 the benefit/cost ratio is better for two

i Commenting Entity: Sierrm Club additional pumps, total net benefit is

Februar~ 1.6, 19~ greater for four.

I Response 1 Response 3

Important points identified in this The final report evaluates fish impacts

I letter required clarification to improve using updated operation studies that

this final report and facilitate reflect more effective operation of the

decision on this project. State Water Project. The more effective
operations shifted the timing of exports

I The of Water Resources has away from summer periods of high fishDepartment
complied fully with the Corps of abundance toward winter months of

Engineers regulatory process pertaining unregulated flow conditions ~hen many

I to Federal permits for this and all fish species are lower in abundance.

other projects. See response to General With additional pumps, this shift is

Issue 6 in this chapter, under "General accentuated, and direct losses would be

I Issues and Responses". Benefits from reduced for m~ny species, including

the additional water were prorated ~mong striped bass, American shad, and white

all project service areas for purposes catfish. However, direct losses would
of the impact assessment. The be increased for chinook salmon and some

I additional water for the alternatives other species that are ~ore abundant

considered (the additional pumps with no during winter.

increased storage or Delta transfer

I facilities) would come from available Mitigation options and measures, includ-

Delta flows that could be exported ing modified pumping to increase fish

within the limitations of Water Right benefits, are discussed in ~napter 5 and

I Decision 1485.                                    in response to General Issue 4.
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Response includes estimates of additional lands
that could be brought into production in

Several factors may be responsible for San Joaquin Valley, and socioeconomic,

the decline in fisheries. Necessary growth-inducing, and environmental

changes in State Water Project opera- impacts. The discussion also includes

tions can be made either through opera- potential mitigation measures that could

tions or through changes to State Water be carried out depending on where

Resources Control Board standards, development takes place (for example
acquiring land for habitat protection).

If the present decline in striped bass
is caused by toxic pollution, the Specific plans for agricultural expan-

mitigative effect of Decision 1485 may sion should observe the recovery plans

be lessened by such pollution. The for the San Joaquin kit fox and the

Department is continuing to budget blunt-nosed leopard lizard, which are

millions for advancing knowledge about described in Chapter 4 of the final

the Delta fishery. See responses to report.

General Issues 3 and 4 in this chapter.
Also see Response 12 to Comment
Letter 30 and Response 17 to Comment Response 7
Letter 31.

The final report has been changed to
recognize the fact that the Two-Agency

Response 5 Agreement was not executed and to
describe other mitigation measures,

The water management plans prepared by including pumping to minimize fish
the Department for some of the project losses. See "Mitigation for Impacts on

service areas include ground water Fish", Chapter 5.

storage. The plans are being considered
by the contractors in their preparation See also Response 3 to this comment

of the water management plans required letter and response to General Issue 4

by the Urban Water Management Planning in this chapter, under "General Issues

Act of 1983. Chapter 6 of the Final and Responses".

Environmental Impact Report on the
Proposed Additional Pumping Units and
Chapter II of Bulletin 132-85 both Response 8
include discussions of planning for
ground water storage programs. The incremental impact of the additional

pumps, operated under Corps of Engineers

State Water Project deliveries for criteria, on annual Delta outflows was

agricultural use have not approached estimated as a 0.4 percent reduction

2.5 million to 4.5 million acre-feet. . (see Table S-2 in the draft report).
Deliveries in 1984 totaled about This is based on the analysis in

1.9 million acre-feet (Bulletin 132-85, Table ii, Chapter 5, and is still valid
Table 4). Water year 1983-84 had above for the final report. Incremental

normal precipitation, impacts on Delta outflow surges were
also determined not to be significant,
based on the analysis discussed on

6 pages 62 and 63 of the draft report.Response

Impacts on State Water Project service The impact of the small changes in Delta

areas were discussed in Chapter 5 and outflows on biological resources in San

Appendix D of the draft report. The Francisco Bay is not known. As stated

discussion ("Impacts on State Water on page 83 of the draft report, the

Project Service Areas", Chapter 5) now important relationship between Delta
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pumps. See also Response 13 to Commentoutflows and biological resources in the
bay is the subject of ongoing studies Letter 31 and the updated discussion in
and monitoring. Therefore, "San Chapter 3 of the final report.
Francisco Bay Fish" has been deleted
from the listing of incremental impacts
found insignificant. It is mentioned as .Response 12
an unknown impact in the final report.
(See response to General Issue II in See Response 8 to Comment Letter 1 and
this chapter.) Response 12 to Comment Letter 31 on

the Department’s pricing policy and the
relationship between agricultural water

Response 9 policies and agricultural issues. As
water becomes more expensive, the farmer

Concerns relating to the Suisun Marsh has more incentive to use less. How-
facilities are addressed in the final ever, agricultural use limitations must
environmental impact report for the be balanced against crop needs and
Suisun Marsh Plan of Protection farming efficiency.
(February 1984) and the agreement re-
cently negotiated regarding the marsh.

Response 13
The sections on Suisun Marsh in
Chapters 4 and 5 of the final report on Department of Water Resources planning
the additional pumping units have been to meet its contractual obligations is
updated, and the response to General expected to include eventual pumping at
Issue 7 in this chapter describes the the full design capacity. However, the
relationship between the additional preferred alternative is a cost-
pumps and the marsh plan of protection, effective choice, even if no additional
The additional pumps will have no signi- pumping takes place.
ficant impacts on the marsh, since it is
protected by Delta outflows, physical See response to General Issue 2 in this
facilities, and a monitoring program, chapter.

Response I0 Response 14

Water conservation is included in demand See Response 1 to this comment
figures used in the operation studies, letter.
It is also used in determining alterna-
tives that could reduce the need for
additional water, although it does not Letter 37
duplicate energy and operational bene- Commenting Entity: Tehama Fly. Fishers
fits provided by the additional pumps. January 25, 1983

See responses to General Issues 4 and 9
regarding water conservation, and see Response I
Response 12 to Comment Letter 31 regard-
ing price reform. The U. S. Bureau of Reclamation and the

U. S. Fish and Wildlife Service have
been continually invited to participate

,R_e. sponse ll in programs concerning water transfer
through and protection of the Delta.

Transfer of Imperial Irrigation District They have elected not to participate in
water is a water supply alternative a fish and wildlife protection
included in the assessment of additional agreement.
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To secure consistent Federal participa- Wildlife Service to determine factors
tion in meeting Delta protective stand- affecting the survival of juvenile
ards, the Department of Water Resources salmon of Sacramento River origin. Many
has established a policy not to wheel fish are trucked from hatcheries to
Federal water if the Central Valley release sites in the estuary. In the
Project is not complying .with the last few years, the trend has been to
standards in non-emergency situations, truck a larger percentage of hatchery
This policy is in a letter agreement, production, but management goals may
The Department is working with the conflict with this practice in some
Bureau of Reclamation on a Coordinated cases. For instance~ release of salmon
Operation Agreement in which the Bureau in the estuary has been shown to cause
would agree to meet most Decision 1485 considerable straying of returning
standards, and a draft environmental adults, ~hich may result in inadequate
impact statement/report has been returns to upstre .a~ hatcheries.
prepared. The Department is also
working with the Bureau on the Suisun Increased pumping with additional pumps
Marsh protection plan, bay studies, will not necessarily aggravate the
and Four-Agency ecological studies, problem of displacement of Sacramento

River salmon from normal migration
The Department coordinates planning routes. The ratio of cross-Delta flows
efforts regularly with the State Legis- to Sacramento River flows is an indica-
lature and the California congressional tor of such displacement. Table 5-8 of
delegation, and will continue to seek the final report shows these flow ratios
Federal participation, for months of high salmon abundance.

There are no significant changes in the
flow ratios for the alternatives with

Respomse 2 additional pumps.

The Department of Fish and Game, funded The analysis in the final report does
by Department of Water Resources, is show increased entrainment of juvenile
investigating several areas in the fish salmon with additional pumps. These
salvage process, including predation in would be mainly salmon of San Joaquin
Clifton Court Forebay. Estimates of River origin. Mitigation could consist
striped bass and chinook salmon losses of stream habitat restoration, barriers,
in the Draft Environmental Impact Report predation control studies in Clifton
on the Proposed Additional Pumping Units Court Forebay, stocking, and other
have been expanded to include predation measures.
in the forebay and losses during
handling and hauling, based on the best
estimates available. Salmon estimates Response 4
are based on studies at State Water
Project and Central Valley Project Fish stocking costs associated with the
facilities, as well as on general additional pump alternatives are the
knowledge about the species. See incremental costs for striped bass and
Appendix B of the final report for a chinook salmon compared to the no-
description of the methods used to project alternative. Total costs, shown
generate the system loss estimates for in Appendix C, Table C-II, of the draft
striped bass and chinook salmon, report, are much higher. This table

developed the ¢osts for each alternative
using a hatchery unit cost of 50 cents

Response 3 per striped bass yearling according to
the proposed agreement of December 1982.

Studies are underway by the Department Actual unit costs will probably be
of Fish and Game and U. S. Fish and higher. The preferred mitigation for
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this project will provide a method for rely on Department of Fish and Game
adjusting the number of fish to be surveys conducted between 1968 and 1977
replaced based on actual yearly .(except 1974).
operations. Fish stocking costs will be
decreased with the additional pumps ~hen The Striped Bass Working Group report
compared to the no-project alternative concluded (page 52):
because of the shifts in monthly export
patterns. "Our group has concluded that, ~nile

there is no evidence that entrainment
has been the cause of the striped bass

Response 5 decline, entrainment losses of young
fish in the diversions are large enough

It is the intent that "chinook salmon" so that over a long period of years they
be used or inferred throughout this could significantly reduce the bass
report as the correct term for this populations. The risk is greater if
species, there is inadequate food or in years of

low Delta outflow. We believe that the
current high estimates of losses at the

Letter 38 PGandE, Central Valley Project, and

Commenting Entity: State Water Project plants, and numerous
United Anglers of California small agricultural diversions are

Januar~ II, 1983 sufficiently accurate to warrant major
concern. The difficulties of interpret-
ing ~hat those losses mean to the adult

Response 1 population lessen the value of more
precise estimates.

This comment has identified an important
point requiring a change. The wording "Our recommendations on entrainment are
has been clarified and the term to do work aimed at reducing the loss
"surplus" has been omitted in the final instead of trying to provide better

report, estimates or prove that they are or are
not significant. We understand that
PGandE is planning to reduce losses in

,Response 2 their Pittsburg and Antioch Plants, and
that some changes in design or operation

Details of the proposed agreement of are being considered for the CVP/SWP
December 1982 have been eliminated in diversions ."
the final report, because that agreement
was not executed. A new protective Effective operation of the State Water
agreement is now discussed. See Project with additional pumps can reduce
Chapter 5 "Mitigation for Impacts on losses of striped bass juveniles, eggs,
Fish" and the response to General and larvae. See responses to General
Issue 4 in this chapter, under "General Issues 3 and 4 in this chapter, under
Issues and Responses". "General Issues and Responses".

Responses 3 and 4 Response 5

Striped bass eggs and larvae losses are In the draft report, cumulative impacts
included in the direct fish impact of fish losses ~ere considered in the
analysis for the final report. The calculations and negotiations that were

estimates, based on modifications by the the basis for the December 1982 proposed
Department of Fish and Game to those agreement between the Department of
made for the Striped Bass Working Group, Water Resources and Department of Fish
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and Game. Because the proposed Response 9
agreement has not been signed, other
mitigation measures have been proposed The striped bass yearling equivalent

that focus on impacts at Banks Pumping loss represents a direct loss of fish
Plant (see response to General Issue 4). at the Delta Complex (Banks Pumping

These other measures include a new Plant, Skinner Fish Facility, and
protective fish agreement and assume Clifton Court Forebay). This loss does

continued compliance with the protective not necessarily correspond to an

criteria of Decision 1485. The new equivalent loss that can be related to
agreement would consider cumulative the normal life cycle. Total Delta fish
impacts of fish losses, does Decision impacts are summarized, along with other
1485. It will compensate for all important fish needs, in Chapter 5 of

incremental impacts of the additional the final report (see Tables 5-15
pumps, include provisions for impacts of through 5-20). These other needs are

the existing pumps, and mitigate for related to:
fish that would have been in the estuary
if Banks Pumping Plant had not been con- ° Outflow and export changes in May,

structed. It is not yet known whether June, and July.

Decision 1485 is properly compensating
o Salinity gradients.

for total State Water Project fish ° Fish food sources.
impacts. The State Water Resources ° Fish nursery areas.
Control Board may modify Decision 1485, ° Cross-Delta flow movement.
and the State Water Project will be ° Water velocities.

operated within valid revised ° Dissolved oxygen.

s t and ard s.

Response I0
Response 6

The section "Significant Environmental

See Responses 3 and 5 to this comment Effects" has been revised to reflect
letter. Also see response to General the new estimates of fish losses. These

Issue 4 on mitigation options for the new estimates are based on the updated

additional pumps operated under the operation studies that reflect more

Corps of Engineers criteria, effective operation of the State Water
Project. The new estimates show a
reduction of striped bass losses with

Response ? the additional pumps. The section
"Mitigation for Impacts on Fish" has

The term "high surplus Delta outflows" been expanded to describe four mitiga-

has been changed to "high Delta outflows tion options. See response to General
exceeding Decision 1485 requirements" Issue 4 in this chapter, under "General

for the final report. Issues and Responses’’.

Response 8 Responses II and 12

The entrainment loss estimates in the The final report discusses the findings

estimates of the Striped Bass Working Group andfinal report include loss
for striped bass eggs and larvae, as the planned export management experi-

well as for fish large enough to be ments. Chapter 5 (Overview of Fish Food

screened. See response to General Supply Impacts) of the final report also

Issue 3 in this chapter, discusses phytoplankton and aquatic
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invertebrates, particularly Neomysis.        ~nether increased diversions during the
The Department of Fish and Game’s              winter (mid-December to mid-March) would
analysis of factors affecting Neomysis       affect spring food production for larval
abundance indicates that diversions are      striped bass. This is identified as an
the least important factor. More             impact for ~hich there is inadequate

important are salinities, chlorophyll ~,     information in the final report. The
and copepod abundance. The final report     Department is participating in studies
classifies impacts on food supplies for      to determine what influence export
young striped bass as unknown; this is       operations have on the food supply of
consistent with the Striped Bass Working     fish in the Bay and Delta. The Striped
Group findings. Group a Bass Working established

relationship between peak phytoplankton
levels and 7-day average exports prior

Response 13                                         to the start of the bloom. According to
thi~ correlation, operating the pumps

Only during winter would diversions be       under the preferred alternative would
increased under the preferred alterna-       not affect these important 7-day average
tive operational plan. It is unknown        export periods.
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I Chapter 8. CHANGES TO ~ DRA!~ EN~RON~NTAL I~ACT ~EPORT

I Various changes were made to the draft ° Two sections in Chapter 5 of the draft
environmental impact report to update report have been dropped in the final
this final version. Table 8-1 su-*,ar- report in accordance with California

I
izes the changes in all the chapters and Environmental Quality Act Section
appendices of the report. The summary 21100.1, which requires that informa-
of the report also reflects these tion only for adoption, amendment, or
changes, enactment of a plan, policy, or ordi-

I nance of a public agency; determina-
Reasons for the changes are: tions of a local agency formation

commission; or for projects subject to

I ° General clarification, including the requirements of the National
further background information and Environmental Policy Act. None of
reorganization of the report, these applies to the proposed project.

The dropped sections are:

I ° New information. "Irreversible or Irretrievable
Commitment of Resources," and

° Comments received in ~draft report. "Relationship Between Short-Term Uses

I of the Environment and Maintenance and
° Additions required by the California Enhancement of Long-Term

Environmental Quality Act for final Productivity".

I reports.

T~ble 8-1

I CHANGES TO TI~
DRAFT ENVIRONH~NTAL IHPACT R~PORT

I ~hapter Section t~nanqes

1 - Introduction ~he Existing Central Valley Fro jeer Added new section.

The Existing State Water Project Changed title and added discussion of fish and wildlifeI and Related Mitigation mitigation and enhancement.

State Water ProJect Supply Changed title and expanded discussion of contract shortage
Contracts provisions.

I Statute~ Affecting 5tare Water Added new section. "
~roj act Development

I State Water ~oject Operation Expanded discussion of factors that affect operations,
including hydraulic constraints and Coordinated Operation
Agreement.

Regulatory Permits for Banks Updated discussion of U. S. District Court decision.

I Pumping Plant

Ecological Studies Added new section.

I Water Availability Studies and Added new section.
Decision 159~

Proposed Agreement to Manage the Modified ~nd moved to Ch~oter 5, u~der Mitigation.
Fish and Wildlife Resources of the
Sacramento-San ~oaquin Estuary
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I
Table 8-1 (Continued)

~ ~h~ot er Section Changes

Water Conservation and Water Changed titIe ~nd added discussion of p~eiiminary ~ater
Management Plans management pians for State Water P~ojsct contractors and

the 198~ Urban Water M~nagement Planning Act. Ī
State Water Project Demands and Added new section.
Delivery Capabilities

State Water P~ojsct Power N~w updsted section ~oved from Chapter 2 for I
Resources cl ~ri ficat ion. I

Planning Perspective                     Added new section.
I

Public Participation Added discussion of comments received on Draft I
Environmental Impact ~epert and on public hearing.

2 - Project Purposes Expanded discussion of outages. Updated an~ revised I
Description discussion of potential shortages. I

Future State Water Project Moved to Chapter I.
Power Resources

I
Physical Features Changed "Clifton Churt Forebay Modifications" to "5outhern

Delta Modifications" and modified discussion.

~ - Description Introductory Paragraph Clarified discussion of alternative categories.
and Comparison of
Alternatives Operational Considerations Expanded discussion. Added subsection in "Efficient

Operation of State Water Project".

Physical a~d Operationai Comparison Changed titie, modified, and expanded discussion to
of Alternative Operational PIans refiect the updated operation studies.

Water Supply and Demand Reduction Expanded and updated discussion of enviroemental and
Alternatives institutional problems. Deleted tabie on costs for

Imperial Valiey conservation. N~w costs with escalation
and updated planning used in economic evaluation. Added
Enviroementai Summary t~bie. Added discussion of mitiga-
tion possibiiitieSo Combined Toilet D~ and Showerhead
Retrofit Programs into s single alternative. D~leted
Mandatory Nonresidential Landscape Design, because it is
included in the Department’s recommended ~ter management         ¯
pians. Spilt Imperiai ValIey Conservation into s
projected suppiy and an alternative.

Economic ~naiysis Modified discussion to refIect updated analysis. Revised
Table 2 (3-4 in final report).

4 - EnviroementaI     Deita Region Added discussions of Delta agricuItu~ai diversions, Delta
Setting Ievees, and effects of levee failures on project ¯

operations.

Suisun M~sh Expanded discussion of PIan of ~otection.

Sscra~ento Yaliey Added new section.

San Josquin Valiey Added new section incioding discussion of agriouitu~al
drainage and salt management studies.

5an Joaquin Vaiiey Service ~ea ¯ Added description of recovery pians for bier-nosed g

iecpard lizard and San 3oaquin kit fox.

!
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I
Sable 8-1 (Continued)

I Section Chan~esChapter

5 -Environmental Impacts of Construction Expanded and cavised diacuaeiono Added Environmental
Impacts of Instal- Summary table of construction impacts.

I ling and Operating
Additional Pumps Operational Impacts Expanded discussion of operation studies with new

info~ation on updated operation studies.

I Honthly Operational Changes Revised values on histoeical and p~ojected 1990 exports.
Revised Table 10 on monthly and annual exports (Table 5-2
in final repo~t~)., Table 5-Z sho~s exports at Banks
Pumping Plant only.

I Daily Operational Changes at, Replaced Figure 8 with Table 5-5, ~hich reflects updated
Clifton Caurt Forebay operation studies.

Impacts on Delta Outflows Revised Table 11 on monthly end annual outflows (Table 5-4
in final report).~ Table 5-4 ~evised to reflect data fromI , updated ope~at~nn studies.

General Impacts on Salmon and Expanded diseHesion.
Steelheed

I General Impacts on Striped Boss Deleted table on striped bass indices. Expanded informa-
tion on general impacts ~ith tables. ~dded discussion of
findings of Striped 8ass Working G~oup and planned

i experiments.

Impacts on Resident Fish Expanded discussion of factoco conLrolling resident fish
¯ populations in the Delta.

,.

I Fish Food Supply Impacts Added four new section (Overview, R~yLoplankLon, ~ens~al,
Necmysis Direct).

- Direct Impacts of the Delta Four new sections added to ~eplace "Impacts on Fish

i Complex on Fish Salvage Operations". Revised analysis of striped bass and
chinook salmon to include loss in Clifton Court Forebay~
losses froe handling and hauling, and enLrainment of
striped bass eggs and la~Vaeo Added dissuasion and table
on salvage for other species. All tables based on updated

I .oparotion studies,

Impacts "on Tracy Pumping Plant Updated discussion.
Operations                                                          ~

I Impacts on Suisu~ Harsh Updated discussion.

Summary of General and Direct Added ne~ section. Revised and added tables.
Impacts on Bay-Delta Fishery

I Operational Impacts, Late 1990s Added new section aed tables.

Impacts on State Water P~oject Clarified discussion of socio-economic, g~o~th-inducing,
Service A~eas and environmental impacts, including potential agricul-

I rural expanoion, and mitigation possibilities.

Relationship of the Peoposed Added ne~ section.
Action to Land Use Plans

I Energy and Capacity Impacts new section.

~ Summary of Impacts Under the Revised and expanded to reflect changes discussed above.
P~eferred Alternotive

l̄
Unknown Impacts ]hat Can be Added new section.
Potentially Significant and
Related Studies

I 351

05 44
~-105~44



Chw)ter Section

6 - Cumulative State Wate~ Proj~t a~ Relat~ Revi~d a~ u~at~ di~uss~n, a~ added new section
Imp~ts Planni~

~ve~no~s Wa~e~ LegislaEive ~ded new ~c~n.
P~kage

Cum~a~ive Im~cEs on ~he Bay~l~a Revi~d E~le on poEen~i~ cumulative im~cEs. ~ded
~Eua~y di~u~si~ of,~E-2000 o~a~i~ of p~ps

s~age o~ improved ~iEa ~e~ ~fe~.

’C~ul~Live Imp~c~ of S~e Wa~e~ Revis~ ~les ; expand~ di~ussio~.
~o3~ ~live~ies

G~o~h-lnd~i~ ImNc~s of ~he Added new ~c~ion.
5~abe Wa~e~ ~ojec~

~he~ Cumuiabive Im~cbs Added new secbion.

~iga~i~ ~su~es for C~uIabive ~d~ n~ seebion.
~cts

7 - CommenEs a~ Add~ new chap~e~.
~s~n~s

8 - Changes ~o ~ded new chap~e~. ~le~ old Ch~Ee~ 8~ "O~anizaEions
~he ~af~ and ~ ~nsul~ed".
~vi~onmen~
Imp~

9 - Lis~ of Cha~ chap~e£ numbe~; was ~e~ 7 in d~af~
P~epa~e~s

Appendix B - Cha~ ~i~le; de~ ~a~ ope~a~ion s~udies;
~atio~ 5t~ies ~d~ t~les.
and Direct Im~ct
~ysis fo~ Fish

Appendix C - ~evi~d many t~les to reflect an~is with u~at~
~nefit/~st o~ati~ st~ies ~ ee~ an~y~s.

~is of
~dition~ P~p-
ing ~its at
~vey O. ~nks
~ita Pumping
Plan~

Appendix D - ~ed di~ussion; ~evi~d many ~les ~o
~s~enb of t~ an~is wibh upda~ o~abi~ s~udies.
~c~s of ~he ~nks
P~pi~ Planb ~ kh
Sbabe Wa~e~
~vice A~eas

~pendix E - ~ded new ap~ix.
Reoo~end~ Wate~
Management Pl~s

Appendix F - ~ded new spadix.
~ents
Inco~ated by
~ fete~e
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Appendix A

SUMMARY FROM THE FINAL ENVIRONMENTAL STATEMENT FOR THE

I OPERATION OF THE DELTA PUMPING PLANT
U. S. Army Engineer District, Sacramento, California, September 1980

I                                                     SUMMARY

( ) Draft ( ) Final EnvironmentalX Statement

Responsible Office: U.S. Army Engineer District
Sacramento, California

I. .Type of Action: ( X ) Administrative (    ) Legislative

2. Brief Description of Action: The California Department of Water Resources
(DWR) has applied for Department of Army permits for the existence and
operation of the Delta Pumping Plant, Intake Channel, Clifton Court Forebay,
and facilities. These facilities, of the State Water Projectappurtenant part
(SWP), divert water from the Sacramento-San Joaquin Delta for conveyance via
the California and South Bay Aqueducts to service areas in the South San
Francisco Bay, San Joaquin Valley, and Southern California.

The Pumping Plant was designed for ii pumps; presently 7 pumps are installed
with a capability of 6,300 cfs. A fish protective facility is constructed
near the beginning of the Intake Channel. To satisfy a court order, this
statement covers the continued operation of the existing Delta Pumping Plant.
Application for a Department of the Army Permit for installation and operation
of the four additional pumps will be covered later in a supplement to this
statement.

Operation of the Pumping Plant and Forebay is coordinated with other
facilities of the SWP and the federal Central Valley Project to meet
applicable Federal and State water quality standards for the Delta and Suisun
Marsh. In August 1978, the State Water Resources Control Board (SWRCB)
modified the standard with adoption of a water quality control plan and Water
Rights Decision 1485. The State’s position is that operation of the CVP and
SWP in compliance with the Delta Plan and D-1485 will mitigate the adverse
effects of CVP-SWP operations to the extent found reasonable at this time by
the SWRCB. DWR will comply with the Delta Plan and D-1485, including
additional SWP storage releases or export reductions to compensate for any
failure of the CVP to comply.

3. .S.ummar~ of Environmental Impacts

There has been decrease in annual outflows fromsignificanta. a average
the Delta caused by numerous federal, state, and local water projects.
Generally, winter and spring outflows have decreased, while summer and early
fall outflows have increased. The outflow reductions and related increases of
salinity intrusion have significantly reduced populations of fish and other
aquatic organisms and degraded habitat for waterfowl in Suisun Marsh.

b. Under present conditions, CVP and SWP pumping modified flows
significantly in many Delta channels. In addition to compounding operational
problems, the flow modifications adversely affect fish, chiefly through flow
reversals in some channels and increased velocities in others.
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The flow reversals draw millions of young fish and their food organisms to the
pumps, and probably delay and confuse upstream migrant fish. The increased
velocities reduce the abundance of many invertebrates which fish feed on.

c. Long-term salinity increases in tidal water adjacent to Suisun Marsh
are expected to gradually cause vegetative changes in the intertidal marshes,
which may increase costs for marsh management and levee maintenance, and
reduce the range and density of aquatic mammals and some birds. Habitat for
certain rare and endangered species would be improved. (California clapper
rails, black rails, and salt-marsh harvest mice.)

d. SWP diversions affect natural tidal fluctuations and lower nearby
water levels, but the drawdowns do not affect any known use of local channels
for navigation. The effects of the diversions on agricultural uses of local
channels are presently under investigation as a part of Delta water
entitlement negotiations.

e. The SWP diversions provide good quality water to 24 contracting
agencies, which encompass about 18 percent of the State’s land area and
contain about 63 percent of its assessed valuation and 66 percent of its
population. SWP supplies help stabilize ground water levels, protect ground
water quality, and save users millions of dollars annually in water quality
costs. Agricultural uses of project water in the San Joaquin Valley generate
at least ii,000 jobs and contribute at least $245 million annually to the
State’s economy.

f. Project operations also support substantial use of recreation
facilities along the Aqueduct system (3.1 million recreation-days annually).
It is estimated that over 200,000 recreation-days are due to export of small
fish from the Delta through the Delta Pumping Plant.

g. Pumping Plant operations are largely governed by the availability and
cost of on-peak energy for the entire aqueduct system, and therefore involve
maximum use of off-peak energy, which can be obtained by using existing
utility generating capacity. System energy requirements are related to the
quantities of water delivered. Energy requirements for full usage of the
existing Delta Pumping Plant amount to about 0.5 percent of statewide
requirements in 1980. Net energy needs for SWP pumping represent about
2 percent of statewide requirements now and in the near future.

h. Generally, the effects of continued operation are most severe in
critically dry years and least in wet years. Some major effects are:
(i) reduced survival of young striped bass by an average of 23 percent;
(2) reduced Neomysis abundance by 12 to 81 percent; (3) a 14 percent reduction
of waterfowl food supplies in the Suisun Marsh during a critically dry year,
after allowing for scheduled initial facilities to provide early protection
for the more vulnerable areas.

|
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i. The SWP diversions remove an estimated I0 percent of annual inflows of
suspended sediment to the Delta.

j. SWP deliveries contribute to,the salt balance and drainage problems in
the Tulare Lake Basin in the southern part of the San Joaquin Valley.

k. Proposed mitigation measures for fish are early enlargement of the
fish protective facility. Other possible measures considered are fish
hatcheries, fish screens on Delta and Sacramento River diversions, and fish
screens at the Clifton Court Forebay intake.

4. Alternatives Considered

a. Moderate reduction of pumping.

b. Severe reduction of pumping.

c. Cease pumping.

d. Continue with present pumping capacity.

5. Comments Received:

Parties commenting on the draft environmental statement are listed on
page 130.

6. Draft Statement to EPA December 1978.

Final Statement to EPA          12 SEP 1980          .
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Appendix B

OPERATION STUDIES A~D DIRECT FISH IMPACT ANALYSIS

This appendix presents details of studies made for the environmental impact
report on the proposed additional pumping units at the ~[arvey O. Banks Delta
Pumping Plant. It includes the following technical discussions and data:

° Operation studies.
° Tables on Delta flows and salinities (from the operation studies).
° Direct fish impact analysis.

This appendix also presents a summary comparison of the water supply operation
studies analyzed in this final report with previous operation studies analyzed
in the draft environmental impact report.

Operation Studies

Two types of operation studies ~ere made to evaluate the economics and
operational effects of additional pumps and the assumed modifications in the
southern Delta:

° Monthly water supply studies of the State Water Project and Central
Valley Project system.

° Monthly power operation studies of the California Aqueduct.

Water. Supply Studies

Water supply studies simulate operation of the overall State Water Project and
Central Valley Project system. They account for the total availability,
storage, release, and use of water in the Sacramento and San Joaquin River
systems, the Delta, and the aqueduct systems south of the Delta. They
represent a superimposition of future water demands and development on the
historical water supply for the 57-year period from water year 1922 through
1978. The studies assume coordinated operation of State Water Project and
Central Valley Project facilities in accordance with the draft Coordinated
Operation Agreement.

Such studies, together with flow distribution and salinity models, provide
monthly data on reservoir storage and releases, Delta inflows, exports,
outflows, internal Delta flows, and salinities. The water supply studies
evaluated for the effects of additional pumps and the southern Delta
modifications were made at the 1990 level of development, with exports based
on operation of the State Water Project and Central Valley Project in
compliance with Decision 1485. Five of these studies were mad~e; each with
a different assumption concerning the Banks Pumping Plant, Clifton Court
Forebay, and southern Delta channel improvements. These studies with their
assumptions are shown below.
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iI
Study Corresponds to             5820A Amended Assumed Southern

No. Alternatives Constraints Delta Modifications

1 0-6.4, 2-6.4, 4-6.4 No None

2 2-7.3, 4-7.3 Yes None I

3 4-10.3 Yes None
i

4 2-8.5, 4-8.5 No Yes

5 4-10.3 No Yes
I

All five studies were operated to meet a State Water Project 1990-1evel demand
of 3.16 million acre-feet. This demand reflects about a 250,000 acre-foot per I
year reduction due to conservation. Large shortages in both agricultural and
municipal and industrial demands were taken ~nen necessary to prevent storage
in Oroville Reservoir from being drawn below a minimum operating level of I
about 850,000 acre-feet. The required deficiencies, in percentages, are shown
in Table B-I.

Increased firm yields for the studies with additional pumps were estimated by I
comparing exports at South Bay Aqueduct and Dos Amigos Pumping Plant during
the critical period. These comparisons are shown in Table B-2.

All five studies assumed a 1.5 million acre-foot ground water storage reser- I
voir and an enlarged East Branch California Aqueduct. The East Branch ground
water reservoir was operated as an integral component of the State Water
Project.

Assumed maximum infiltration and extraction rates were:

Infiltration- 20,000 acre-feet per month
Extraction    - 30,000 acre-feet per month

The exports shown in Table B-2 do not include water delivered from the ground I
water reservoir during the critical period. Increased ground water yields for
the studies with additional pumps were estimated by comparing ground water
deliveries during the critical period, as shown in Table B-3.

The increased ground water yields are due to greater storage prior to the
critical period by operation of additional pumps at Banks Pumping Plant.

Studies 3 and 5 both assumed full capacity pumping (10,300 cubic feet per
second). In Study 5, however, high monthly export rates ~ere considered to ¯
be available more frequently because the restrictions of 5820A Amended do
not apply. The following tabulation compares the frequencies of high monthly
export rates from the two studies.

I
I
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I Export Rate Study 3 Study 5
(cfs) Months % of Time Months % of Time

I 8 000 31 4.5 109 15.9,
9,000 9 I. 3 99 14.5

i0,000 4 0.6 87 12.7

Delta flow and salinity data from the five 1990-1evel operation studies are

I shown in Tables B-4, B-5, and B-6. Decision 1485 standards are also shown.

~ Monthly exports at Banks Pumping Plant are shown, by year-type, in Table 5-2
and are plotted in Figure B-I.

The outflows were averaged according to the five main water year classifica-
tion types in Decision 1485. The averages include some special year types,
when Decision 1485 outflow standards for fish are reduced. Monthly Delta

I, outflows are shown, by year-type, in Table 5-4 and plotted in Figure B-2.
The number of main and special year types averaged are:

i Special Year Types for Fish
’ Main Type No. of Years Name No. of Years

Wet 19 Subnormal snowmel t 2

I Above Normal I0 Subnormal sno~melt 1
Below Normal I0 Subnormal snowmelt 4
Dry I0 Dry following critical 2

I Cr it ic al 8 None ~

Total 57 9

Summary Comparison with Previous Operation Studies

I The foregoing 57-year operation studies are different in many respects from
the previous operation studies that were analyzed in the draft environmental
impact report. They incorporate updated assumptions on water development,
improvements in statewide and Delta models, and represent more efficient
operation of the State Water Project in maximizing diversion of unregulated
Delta flows and minimizing diversions under regulated flow conditions.

I The estimated firm yield increases are comparable for the two sets of
operation studies. Both sets were based on Decision 1485 outflow requirements
and May through July export limits. Both sets assumed the Decision 1485

I standards at Collinsville in all year types and adequate facilities in Suisun
Marsh, however, the updated studies are based on new estimates of flow at
Emmaton and on the North Delta Water Agency contract.

Tables B-7 and B-8 compare the two sets of operation studies.

I Power O~eration Studies

The water supply studies provide, among other data, monthly water export
estimates for the Banks and Tracy pumping plants. The resulting exports at
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the Banks Pumping Plant, however, do not account for electrical power aspects
of State Water Project operations, or for the shift from on-peak to off-peak
pumping attributable to additional units.

To quantify the power cost savings from the additional pumps and the economic
benefits, power operation studies were made for the California Aqueduct
system. Whereas the water supply studies simulate monthly operation to meet a
target export demand with historical hydrology, power studies simulate monthly
operation to meet increasing demands with statistical hydrology over the
analysis period. The power operation studies minimize annual net on-peak
capacity requirements for the aqueduct system. They represent optimization of
aqueduct operations under the operational variables to achieve the most
uniform distribution possible of required monthly supplemental power capacity
for the entire aqueduct. They are integrated with the off-aqueduct power
resources projected to be available for the State Water Project.

For this final report, power optimization studies were made for alterna-
tives 0-6.3, 2-6.4, 4-6.4, 2-7.3(Corps), and 4-7.3(Corps). These five power
studies are different from the three power studies described in the draft
report. These updated studies were all based on median water supply condi-
tions in the Delta. These conditions represent a high level of unregulated
Delta water supplies during winter and spring. Median water supplies are
determined on a monthly basis from statistical analyses of long-term
hydrologic data. The monthly supplies are constrained by factors such as
pumping capacity at Banks Pumping Plant, Corps constraints, and the Decision
1485 constraints in May, June, and July. The operation studies included
wheeling for the Central Valley Project. They accounted for increasing
entitlement deliveries, recreation and wildlife mitigation water, evaporative
and seepage losses from aqueduct and reservoirs, and storage changes south of
the Delta.

The study period was 1990 to 2020. The two annual export levels in the five
studies were :

Export YearAnnual
(in million-acre-feet) Reached Alternatives

3.45 2000 0-64, 2-6.4, 4-6.4
3.9 2010 2-7.3(Corps), 4-7.3(Corps)

The only difference in the first three studies is the amount of ~on-peak power
shift to off-peak at the Banks Pumping Plant. There was no change in the
operation of other pumping and power plants. In the second two studies,
winter exports were increased, summer exports were reduced, and operation of
other pumping and power plants was modified.

Table B-9 shows the annual power requirements at Banks Pumping Plant from the
first three studies; Table B-10 shows the power requirements from the second
two studies.

The State Water Project system net energy requirements and the supplemental
on-peak capacity requirements (with recovery generation) from all five studies
are shown below:
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I SWP System ’

Net Energy (Billion kWh) Capacity (Megawatts)

I Alternative 1991 2020 1991 2020

0-6.4 5.664 7.066 487 843

i 2-6.4 5.664 7.066 450 797

. 4-6.4 5.664 7.066 414 770
2-7.3(Corps) 5.668 8.068 459 967
4-7.3(Corps) 5.668 8.068 432 930

!
~nalTsis of Direct Fish Impacts

I The projected 1990 direct fish impacts at the Delta Complex (Clifton Court
Forebay, John E. Skinner Delta Fish Protective Facility, and Banks Pumping

i Plant) were estimated for (I) screenable sized striped bass and salmon,
(2) unscreenable striped bass eggs and larvae, and (3) salvage of other fish.

Screenable Sized Striped Bass and Chinook Salmon

The calculations for screenable sized striped bass and chinook salmon involved

I 31 steps for each month’of the year. The 31 steps are explained in
Table B-If. The calculations are shown in Table B-12 for Alternative 0-6.4
(no-project) and in Table B-13 for Alternative 4-7.3(Corps) (preferred).

I Table B-14 shows the estimated average monthly screen efficiencies at the
Skinner Fish Facility for 1968 through 1980. The average monthly salvage
densities (fish per acre-foot) for these 13 years were divided by the

I historical monthly efficiencies to determine the number of bass and salmon
encountering the screens per acre-foot of water pumped. These latter values
were used in Tables B-12 and B-13 (Steps 14 and 25) to determine the number of

I fish salvaged (Steps 15 and 26), the number released alive (Steps 16 and 27),
the number entering Clifton Court Forebay (Steps 17 and 28), and total system
losses (Steps 18 and 29). Mortality rates used in the estimates are:

i Clifton ~ourt Handling and Hauling
Forebay (after salvage)

I Striped Bass 10% 20%
Chinook Salmon 75% 47%

i Salvage estimates, made from Figure B-3, show relationships between approach
velocities and screening efficiencies with the enlarged fish facility.
Figure B-4 was used to determine approach velocities (Steps 8 and 9).

S~riped Bass Eggs and Larvae

I A Department of Fish and Game memorandum dated July 12, 1983, is attached to
this appendix. The memorandum presents estimates of eggs and larvae
entrainment for 1968 through 1977, excluding 1974. These estimates are shown

i for various size ranges less than 19 millimetres at Banks Pumping Plant and at
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the Federal Tracy Pumping Plant. Survival rates to age one year were applied
to determine yearling equivalents.

Table B-15 shows the calculations for 1990 entrainment of striped bass eggs
and larvae at the Delta Complex under Alternative 0-6.4. These estimates were
calculated by multiplying the historical average egg and larva density by the
projected 57-year average monthly exports during the entrainment period, April
through August. These estimates used the same size ranges and the same
survival rates to age one year.

Salvage Calculations for Other Fish

Average annual salvage estimates for other fish species were estimated by
multiplying the projected average monthly exports from the 1990-1evel
operation studies by the historical (1968-80) average monthly salvage
densities. As salvage estimates decrease or increase, direct losses would
also decrease or increase. Salvage estimates for selected other species are
summarized in Table B-17.

Summary Comparison with Previous Operation Studies

Table B-16 compares the direct impacts on striped bass and chinook salmon for
the no-project and preferred alternatives, as calculated from the previous
operation studies and from the updated operation studies. This comparison
shows :

° Less impacts on striped bass with the updated studies.

° Less impacts on striped bass with the additional pumps than with the
existing pumps, based on analysis with the updated operation studies.

° A 2 percent increase in impacts on chinook salmon with the additional
pumps, compared to the estimate with the previous operation studies.

Table B-17 compares the salvage estimates for selected other fish for the
no-project and preferred alternatives, as calculated from the previous
operation studies and from the updated operation studies. This comparison
shows :

Less impacts on all the selected species with the updated studies.O

° Less impacts on most other species with the additional pumps than with
the existing pumps, based on analysis with the updated operation studies.
The exceptions are steelhead rainbow trout, yellowfin goby, and inland
silverside.
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CE~ORGX.N’IA SLOUCH AF~ DELTA ~S ~
No ~c~s*on 1485 ~low sLanda£da aL Lh~a 8LaLLon.

HeL 1 6~280 6,7]~ 6~97 6,~1~ 6,8~7 6,1~9 6~8~ 6,0~9 7,050 8,090 6~659 P,765
(19-yee£ 2 6~71 6~8~P 6~581 6~492 6~910 5~87~ 6~424 6~0~4 7~042 7,890 6,~64 P~884
average) ~ 6,481 6, 8~6 6,610 6~ ~14 6~ ~1 ~ ~, 880 6, 42~ 6, 0~6 7,042 7~ 822 6, ~64 5,901

4 5,897 6,59? 6~410 6,691 ,6,922 5,912 6~422 6,01~ 6,880 7,765 6,552
5 5,869 6,612 6,527 6,~71 6,928 5~904 6,419 6,019 6~880 7~709 6,5~1 5,926

Below 1 6,1~0_ 6,761 6,768 5,0~ ~,598 ~,950 6,906 6,616 6,9~0 7,22~ 6,~8 5,154
~mat 2 6,]77 6,846 6,872 5,116 4,609 4,987 6,981 6,565 6,767 6,89~ 5,929 5,16~
(lO-year ] 6,]8Z 6,8~ 6~819 5~118 ~,616 ~,926 6,8~9 6,58~ 6,751 6~866 5~959 5~166
average) 4 6~054 6,AZ~ 6,5~Z 5,70~ 4,66Z 5,458 6,87Z 6,491 6,549 7~149 6,519 5,150

5 6~05~ 6~85 6~80 5,~6~ ~,659 5,~62 6,88~ 6,5~Z 6~6~1 7,256 6,615 5,2~1

(8-year 2 5,889 6,186 6,587 6~17~ 6,292 5,185 ~,~08 A,50~ 4,890 P,~O~ ~852 A,527
average) ] 5,88A 6,186 6~587 6,175 6,2~9 5,176 ~,308 ~,50~ ~,890 5,~0~ 4,870

~ 5~716 P~51P 5,9~7 6,~62 6~5~3 5,16& ~572 ~5~8 ~,90Z 5~51 P~02
5 5~7~0 5~52~ 5~80~ ~801 6,693 5,~98 ~,5~9 ~5~ ~907 5,~76 5,685

~cision 1~85 flow sLandards aL Lhls sLaLion are=
To ~nimlze cross-DelLa movemenL of ea]mon~ gales are closed when DelLa ouL~low index is g£eaLe~
Lhan 12~000 cfs during Lhe period 3anuary I Lh~ough April 15.
To minimize dlve~slon of young sL~iped bass InLo Lhe cenL~al OelLa~ Lhe same sLandard applies for
up ~o 20 days f~om Apri] 16 Lhrough Hay ~I ~ buL fo£ no mo~e Lh~ 2 ouL of ~ consecuLlve days~ aE
Lhe d/sc=eLion of Lhe Depa~LmenL of fish and Game.

(19-yea~ 2 ~,91B ~,756 1,755 209 0 242 1,7~7 1~56~ ~,560 4,966 ~,~77 3,665
average) ] ~,925 ~,7~7 1,765 ’ 217 0 2~2 1,7~7 1,56~ ~,~59 4,~2Z ~,976 ~,676

(lO-year 3 ~,983 ~,288 ~,955 2,3~2 ~97 1,~60 ~,291 ~,12~ ~,228 ~,~02 3,69~ ~,199
average) 4 ~,776 ~,01~ 3,769 2,890 ~97 1,89~ ~,~06 ~,0~9 A,097 ~,~85 4,077 ~,189

Crt~tcat 1 ~,67~ ],80] 4,10~ ],791 ’ ],865 ],214 2~680 2,771 ],018 ~,]06 ],048 2,785
(8-yea~ 2 ~669 ],861, 4,121 ],85~ ],?~0 ],212 2,64~ 2~770 ],021 ],288 2,796 2,785
average) ~ 3,66~ ~,861 ~,121 3,85~ ~,9~ 3,206 2,6~ 2,770 3,021 3,289 ~,008 2,787

~ 3,557 ]~26 ~706 ~0AO ~09~ ~198 2,814 2~799 ]~023 ~,~20 3,288 2,787

5Ludy 2 covers AlLernaL~es 2-7.3(Corps) and ~-7.~(Corps)
SLudy ~ covers A/LernaLtve 4-10.](Corps)
SLudy ~ covers A]LernaLLves 2-8.5 and
SLudy ~ covers AILernaLLve ~-i0.3
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Table 8-~ (conl:tnued)

AVERAf"~- HONTHLY SALIN[TI[S IN DELTA Ci~f~ ¯
1990-LEVEL G~-RATZQN STUOY, ~7-YEAR HIq~OLOGXC PERIl) (1922 THROU~ 1978) i(VaLues In HiXLf.grm per LiLer ChXorldes)

Year
IType ~udy~ OCT NQY I~C ~ FEB HAR APR HAY ~ ~ AUG SEP

Decision 14B5 salinity standacds at this station 250 mg/t maximum mean daily chlorides.

Wet 1 52 53 65 56 45 44 52 55 46 43 49      54
(19-year 2 53 53 66 56 45 45 52 55 46 42 47 54
average) 3 53 53 65 56 45 45 52 55 46 42 47

Below 1 50 60 75 75 57 52 64 65 52 48 56 56

(lO-year 3 51 59 76 76 58 52 64 65 52 48 54 56
average) 4 48 61 75 76 58 52 65 64 52 48 58 55

5 49 63 72 75 58 52 65 65 52 48 59 56

Critical 1 48 65 84 88 71 78 77 63 52 55 63 54 i
(8-year 2 48 66 82 89 73 79 78 63 52 55 63 54
average) 3 48 66 83 89 73 79 78 63 52 55 63 54

4 43 59 75 91 74 78 77 63 52 56 68 54
5 43 60 71r 89 74 86 78 63 54 56 75 54

i

OlD REaR Af ROCK SI.OUGil (2.5 NILESEAST OFCONTRA COSTA O~IAL INTAKE)
Dee£a£on 1485 sal£n.~ty standards For mun~e£paJ and industrial aE this atatton are 250 mg/L maximum mean da~ly
ehloctdea~ and 150 mg/L aE leaa~ 66~ o~ the calendar year in we~ years~ 48~ tn below normal yeara~ and 42~ £n
erotical years. Sal~n~ttea at Rock Slough and at Contra Costa Canal Intake may be dtF~erent due to local
degradation.

Wet 1 58 49 27 30 24 21 19 22 26 21 26 33
(19-year 2 60 50 -28 28 24 24 19 22 26 20 22 33
average) 3 60 50 28 27 24 37 18 22 26 20 22 34

4 54 56 28 27 40 22 19 22 26 19 25 37
5 58 6~ 29 28 23 24 18 22 26 19 25 38

Below 1 52 66 58 57 25 25 18 16 19 37 48 37
Normal 2 56 65 59 58 24 25 19 16 19 36 41 38

average) 4 49 69 56 63 24 23 19 17 18 37 51 35

Critical 1 41 75 79 71 63 54 26 20 17 27 29 18
(8-year 2 41 77 74 75 70 48 27 20 17 27 28 . 18
average) 3 41 77 75 75 70 48 27 20 17 27 28 18

5 31 62 3~ 70 79 61 24 ~ 19 18 30 63 18

~ 31]AQU[N REVER AT SANN~I~EASLAI~EN~
Decision 1485 aa[~n£Ey standards For agriculture at th~s station (From Apt1[ 1 through August 15) are a maximum
14-day running average or mean da~ly e]ecErtca] conduetLv~Ey (~n m~lE~mhoa) oF= ~et years and below normal
years~ 0.45 (70 mg/L chLortdes)~ critical years~ O.B7 (149 mg/L chlorides).

Wet 1 41 38 23 25 19 17 16 20 24 17 19      23
(19-year 2 ~2 39 24 25 19 18 16 19 2~ 17 17 23
average) 3 42 38 24 24 18 19 16 19 23 17 17

4 39 42 2~ 24 18 17 16 20 23 16 19 26
5 41 45 24 24 18 18 16 20 23 16 19 26

Below 1 38 46 39 43 ’ 22 19 16 14 16 25 30 26
Normal 2 40 46 39 43 21 19 16 14 16 24 27 27
(lO-year 3 40 46 39 43 21 19 16 14 16 24 27 27
average) ~ 36 49 ~8 45 21 18 16 15 16 24 32 25

Critical 1 33 52 49 47 39 34 24 17 13 20 20 16 ¯
(8-year 2 3~ 53 47 49 42 31 25 17 13 13 19 15
average) 3 34 53 47 49 43 31 25 17 13 19 19 15

4 28 45 31 56 47 30 21 17 13 21 28 16
5 29 46 28 47 47 37 22 17 14 21 38 16

’~ 5Ludy 1 covers AlternaL~vea 0-6o~ Z-6.~ and ~-6.~
S~udy 2 covers Alterna~£ves 2-7.3(Corps) and 4-7.3(Corps)
Study 3 covers Alternatlve 4-10.3(Corps)
Study 4 covers Alternatives 2-B.5 and 4-8.5
S~:udy 5 covers Alternatfve 4-10.3 n
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Table B-5 (c~k~nued)

A~R~G~ MBNIILY ~LINI~I~5 IN ~TA
1~ ~TI~ STAY, 57-~ ~IC ~I~ (1~2 T~ 1978)

(VaJ~ ~n H~Z~gr~ ~r ~ter

Ye~
~ ~ ~T ~ ~C ~ ~ HAR ~ ~Y    ~ ~ A~

~N ~IN RI~R AT ~TI~
~on I~~ ~J~y g~nd~8 ~ ~h~8 g~on ~o~ ~n~p81 ~nd ~ndu~8~ a~e ~e ~me ~8~ ~nd g~e
8ubs~u~e fo~ ~hose a~ Old R~ver a~ Rock Slough. When ~he CVP and ~P t~ose def~c~enc~es~ a relaxation
provision For s~ped bass spa~ing From April 1 Ehrough Hay 5 o£ aIX year types

¯ De£tctency (tn H~)      EC      Chlorides

0.5 1 .~
1.0 2.~ 720
1.5 ~.4 1
2.0 ~.~ 1.51~ (Representative cr~k~cal year

~ eL        1 781 ~80 105 ~2 21 ~1 Pl ~G 70 1 ~8 3~ 6~2
(19-year    2 751 A68 105 ]0 21 ]0 ~8 ~6 70 150
average ) 3 749 ~65 105 Z9 21 ]O ~6 ~6 70 1 50

~ 88~ 610 12~ 27 20 31 ~7 ~6 70 1 ~8 ~35 655
5 921 661 1 ]7 26 20 28 ~5 46 70 1 ~9 ~6 662

Below 1 8~1 672 ~82 575 55 81 165 216 276 4~1 66~ 957
~rmaJ 2 812 6~6 477 378 P9 85 160 216 277 ~62 731 1 ~ 006
(1 O-year ] 811 616 ~80 ]81 61 89 160 217 277 ~65 7~] 1 ~ 007
average) A 876 81 ~ 554 aO~ 56 89 172 Z17 275 6~

5 9QQ 8]B 558 ~17 61 lOZ 187 ZZO 277 ~30

CriLical 1 1,016 9~1 7~6 645 634 801 1,015 1,192 1,333 1 ,A09 1,480 1,559
(8-year 2 1,029 9~2 74~ 657 660 803 1,008 1,191 1, ]32 1,409 1, ~86 1,566
average) ] 1~029 94Z 747 659 661 805 1,010 1~192 1~]~ 1~10 1~487 1~567

4 1~075 1,160 849 68~ 683 815 1,014 1,192 1~]~ 1,414 1,~04 1,482
5 1~078 1,167 8~7 691 683 804 1,006 1,188 1,332 1,412 1,290 1,367

~ ~IN[ ~ ~N ~IN RI~R
~c[s[on 1485 satln*Ly sEandacds ~or agriculture aE Ehts 8LaLtan are a maximum 1A-day running average mean d~]y
EC (m[l]i~os) oF: NeE years = O.A5 (76 mg/L ch]or~es) A/1-8/15~ Below norma] years = O.A5 (76 mg/L} ~/1-6/20
~d 0.7A (16~ mg/L) 6/20-8/15~ CriE~caJ yea~s = 2.20 (590 ~/L) A/1-8/15.

NeE         1 17] 101 ~ 18 17 18 19 20 22 29      5]     129
(19-yea~    2 166 9~ ]~ 18 17 18 1~ 20 22 29 5A 125
average )    3 I ~6 99 ~ 18 17 18 1 ~ 20 22 29

A 201 1 )5 ]5 18 17 18 19 20 22 28
5 209 1~6 ~7 18 17 18 19 20 22 29

Below 1 189 1 ~ 99 77 20 2~ 28 ]6 A7 7P 1 ]2 208
No~mal Z 182 1 ~3 97 77 21 2~ 28 ~G ~7 8~ 149 222
(lO-yea~ ~ 182 13~ 97 78 . 21 25 28 36 ~7 8~ 150 222
average) ~ 199 18Z 119 85 21 2~ 30 ~G ~7 76 128 20~

5 20~ 189 120 88 21 25 32 37 ~7 75 126 201

CrtEtcal 1 2~2 222 15~ 1 ]0 127 169 2~1 2~6 ]29 ]52 ~71
(8-year 2 2~6 21 ~ 158 1 ]P 1 ~] 170 228 286 ]29 552 ~72
average) ~ 2~6 220 159 1 ]~ 1 ~ 170 229 286 ]29 ]52 ~7~

A 257 28Q 191 140 139 17~ 230 286 ]Z9 35~ 350     ~70
5 256 281 192 1~2 139 170 228 285 ]28 ~53

¯ SEudy 1 covers A1Ee£naEfves 0-6.4, 2-~.4, and ~-6.4
SEudy 2 covers AJEeTnaEtves 2-7.3(Corps) and
~udy ~ covers A1EernaEtve ~-lO.P(Co~ps)
SEudy 4 covers A]te~naEives 2-8.5 and 4-8.5
~udy 5 covers A1Ee~naEtve ~-10.~

/~
!’
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I
T~le O-~

AVERAC~ HONTI~Y SALENETEES [N [~LTA CI~NHIELS AT I1[~ T[~
l~V~ ~1~ STAY, ~7-Y~R I~1C ~R[~ (1922 T~I 1978)

(Yalu~ In HIl~g~ ~ ~Ler

Ye~

~eision 1485 sali,~Ly aLanda~ds foc agriculLure aL ~hte sLaLion are a maximum l~-day running average mean daily
EC (mil]imhos) of= We~ yeare = 0.~ (88 m~/L ch]orides) ~/1-8/15~ Below normal yea£s = 0.45 (88 mg/L) ~/I-6/20
=~d 1.1~ (29~ mg/L) 6/20-8/15~ Critical years = Z.78 (78~ mg/L) ~/1-8/15.

HeL 1 2~1 1~9 ~ 18 15 15 17 17 1~      21
(l~-yea£ 2 25~ l~P 4~ 17 15 1~ 1~ 17 19 21 57 142
average) ~ 255 l~P ~5 17 lP 1~ 1~ 17 1~

~ ~05 205 5~ 1~ 15 1~ 1~ 17 1~ 21 56 1~7
5 ~I~ 225 57 1~ 15 15 1~ , 17 1~ 21 5~ 148

Below 1 282 217 1~ 9~ 20 20 28 ~4 ~5 8~ 155 282
Normal 2 27~ 19~ 128 96 21 21 27 ]~ ~P 92 18Z
(10-year ] 27~ 200 129 97 22 22 28 ~ ~5 9~ 18~ ~IZ
average) ~ 29~ 277 179 11~ 21 22 ~0 ~5 ~5 8~ 150 27~

5 ~Q2 287 18Z 118 2Z Z6 ~ ~6 ~5 8~ 1~6 268

C~tEtcat 1 ]9] ]55 Z~ 175 171 2~8 ]58 ~82 570 ~2]
(8-year 2 ~0] ~P2 2~1 178 179 2~0 ]52 ~79 5~8
avezage) ] ~O~ ]52 2~1 178 180 2~1 ]5~ 480 569 62~ 6~ ~80

~ ~18 ~5 ~17 200 191 2~7 ]58 ~82 570 626 ~1~ 628
5 410 ~2 ~16 20~ 192 2~I ~5~ A80 569 626 565 560

~L~XLLE~ ~TO
~clsLon 1485 sal£n~Ey sEandarde For Ehle sEaE1on and oEher sEaE~ons wesE oF Co]]insv~1]e ~o~ 5uisun Harsh
high E1de and in all year Eypes are= OcE Nov/Dec 3an     Feb~ar ~r~ay
EC (mmhos) (monEhly average oF boEh da~ly hlgh E1des)= ~ ~ ~
Chlorides (mg/L) 6~300 5~100 4~I00 2~550

HeL 1 2,088 .1,~20 ~08 72 28 67 1~9 1~8 222 528 1,0~2 1,776
(19-year 2 2~02~ 1~280 ~06 65 29 66 1~0 118 22~
average) ~ 2~019 1,Z7~ ~05 61 28 6~ 1~ 1~6 22~ 5~ 1,102 1,7~0

~ 2~5 1,626 ~68 5~ 27 65 1~6 116 22~ 527 1,095 1,782
P 2,424 1,7~2 ~03 50 25 54 128 1~ 223 5~0 1,098 1,7~7

Below 1 2~2~ 1~807 1~]09 1~026 190 261 612 77] 927
~cma[ 2 2,168 1,722 1,298 1,051 208 270 591 775 9~ 1,~0~ 1,987 2,~86
(lO-year ~ 2,166 1,72~ 1,307 1,059 21~ 278 59~ 77~ 911 I,A10 1,Y92 2,618
average) ~ 2,~24 2,11~ 1,~79 1,098 198 2~2 6~ 775 926 1,~ 1,792 2,~55

5 2,387 2,16~ 1,492 1,121 215 ~ 668 675 9~0 1,2~5 1,769 2,~2

CrtE~caJ 1 2,5~7 2,~87 1~9~7 1~71~ 1~727 2,1~2 2,675 ~,1~5 ~,~5
(8-year 2 2,62~ 2,~70 1~9~2 1,7~ 1~78~ 2,1~6 2,65~ ],117 ],412 ~,60~ ~,661 ],756
average) ~ 2~6~1 2,~71 1,946 1~767 1~786 2,152 2,658 3,1~9 ~,058 ~,128 ~,662

4 2,747 2,819 2,1~1 1,80] 1,812 2,177 2,672 3,145 ~,~6 ~,619 ~,512
5 2~765 2,8~4 2,182 1,822 1~8~0 2,1~7 2,65~ ]~13~ ~,4~] ~,621 ~,~02

* SEudy 1 covers AIEe£naEtves 0-6.~, Z-6.4~ and ~-6.~’
5Eudy 2 covers AIEe~naE~ves 2-7.~(Co£ps) and
SEudy ] covers AIEernaEtve 4-10.3(Corps)
SEudy 4 covers AJEernaEtves 2-8.5 mzd ~-8.5
SEudy 5 cove~s AIEe£naEtve ~-10.~
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Table B-7

cQqPARISON OF" HA~)R ASSIJ4PTII]NS, PREVIOUS AM) UPDATED OPERATION S~I~IES

Simulation Period 50 years (1922-1971) 57 years (1922-1978)

American River;
Auburn Reservoir Yes No
Folson~ South Demands 168~ 000 acre-feet 135~000 acre-feet
De~ision 1400 Flows yes Yes

New Helones Reservoir
Operational Storage 1.2 million acre-feet 2.4 mil]ion acre-feet

Lake Oroville Hinimum Operational
Storage (approximate) 1.5 mi]lion acre-feet 0.85 million acre-feet

Delta Export Demands=
CVP~ Including ConEra Costa Canal 3~580~000 acre-feet 3~399~000 acre-feet
9RP~ Including North Bay 3~247~000 acre-feet .3~160~000 acre-feet

6~827~000 acre-feet 6~559~000 acre-feet

CVP-E~P Coordination Sharing surplus supplies and Coordinated Operation
transportation capacity. Agreement sharing split.

CVP ~eeling ~en cap~iEy
av~ table.

CVP Deficiencies 192~ 25~ 192~

1977

Delta Consumptive Use 1977 values (~R) 1981 values

The previous studies had no specific g~ound water f~i[iEiesj inte~EtenE deliveries fo~ ground
waEez sEozage were added~ as described in Appen~x B of the d~aft ~epozE. InEezmiEEenE yield
~Eentia] was estimated on an average annual basis.

I
I
I
I
I
I
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I
CO4PARISOfl OF AVERAGI~ AMqIJAt_ AM)MONTHLY EXPORTS AT BAM(S PIJ4PING PLANT

FIEVlOUS AJl) IFOATE90ITRATION Slll)II]

¯ (50-Ye~ Avez~ge) (~7-Yes~ Aversage)
0-~.~ 4--7. ~(Corpe) 0-.~.4

October 286,000 286,000 297,000 312,000
November 301,000 301,000 331,000 347,000 i
December 337,000 353,000 375,000 401,000
Oanuary 376,000 419,Q00 386,000 427,000
February 347,000 361,000 350,000 388,000
Hatch 351,000 339,000 359,000 370,000 I

5ubEoEat,
OcEober-Harch 1,998,000 2,059,000 2,098,000 2,245,000

Apt±! 335,000 336,000 291,000 286,000 I
Hay 168,000 168,000 151~000 155,000
3une 152,000 152,000 137,000 130,000
OU]y 237,000 237,000 192,000 158,000 ,
August 362,000 362,000 16~,000 102,000 ¯
SepEember 292,000 292,000 129,000 134,000

SubEoEal,
Apr~t-SepEember 1,5~6,000 1,547,000 1,064,000 965,000

I

TOTAL                          3,544,000           ~,606,000                    3,162,000          3,209,000

!

!

I
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i Table B-,.~

AIOF, W~ PgIER REQUIREHENTS AT DAM(S PLHPING PLANT --

i 3.4~ HILLSrON ACRE-FOOT EXPI)RT LE~

1~ 1~ ~ 2~ ~O 2~
i

I Alte~ i).~.4

CapactLy (megawaLLa) 148 148 157 157 1.57 1.57 1.57

i Energy (mJ.]lJ.on k~.lowat, t,-houra)
On-Peak                       37~ 438 45~ 654 451 453 453
Off-Peak 559 569 -571 -571 .570 571 571

I A).te~nal::Lve 24.4

CapaciLy (megawaL~s) 102 102 111 111 111 111 111
Energy (million kiJowaLt-houra)I On-Peak                       243 290 ]0~ )04 ~OZ 302

Off-Peak 690 717 721 721 719 721 721

i Alte~ive 4~-~.4

CapaeiLy (megawa~t s) 74 74 74 7~ 74 7~
Energy (million kilowat~-houra)

i On-Peak 1.53 171 18.5 185 183 184 184
Off-Peak 780 836 840 840 838 840 840

Table B-IO

MI~IJAL i~MER RE~QUIR£MENT5 AT ~ ~PI~ ~ ~
3.9 N~I~ ~~T ~T ~

1 ~ 1 ~5 ~ 2~ ~ 0 2~ 5 2~

CapaciLy (megawaLLs) 157 148 167 176 176 176 176
Energy (million kilowatt-hours)

~-Peak                       245 289 ]~8 ~88 428 4~0 4~0
Off-Peak 710 717 724 7~2 728 719 7~9

~te=~i~ ~7.](~)

Capacity (megawaE~s) 1 ~0 121 1 ~9 1 ]9 1 ]9 1 ~9 1 ~9
Energy (million kilowat~-houvs)

~-Peak 162 206 255 291 ]t 9 ~20 ~21
Off-Peak 79~ 800 807 8~0 848 848 849

I 381

C--1 05671
C-105671



T~le B-11

EXPLANATION IF LOSS EST~4ATES F~ SL~EENABLE SIZED STRIPI~) B~SS ASH) CHINOOK SAL14ON
AT STATE HA~ PRO.]ECT ~T FACILITIES

(Fo~ TabIea B-12 and

1 Total monthly pumping quantities in acre-feeL for period under consideration. Note that
May is split to reflect operation of the fish facility for chinook salmon the first half
and for striped bass the second half.

2 Quantity pumped off-peak, in acre-feet.

) quantity pumped on-peak, in acre-feeL.

4 Off-peak proportion. SLap 2 divided by SLap I.

5 On-peak proportion. Step 3 divided by SLap 1.

6 Off-peak quantity converted Lo pumping rate (cubic feet per second).

7 On-peak quantity converted Lo pumping rate (cubic feet per second).

8 Off-peak rate converted to velocity (feet per second), from Figure B-5.

9 On-peak rate converted to velocity (feet per second), from Figure

10 Off-peak efficiency for striped bass, based on Figure B-4. Note LhaL May is split Lo
reflect efficiency for yearIings and young-of-the- year.

11 On-peak efficiency for striped bass, based on Figure B-4.

12 Weighted efficiency for striped bass. SLap 4 times SLap 10, plus SLap 5 times Step 11.

13 Striped bass per acre-foot encountering the fish screen at the Skinner Fish Facility,
1968-1980. This historical period is used Lo determine density of fish.

14 Number of striped bass encountering the fish screen at the Skinner Fish Facility.
Step 13 Limes Step I.

15 Number of striped bass salvaged. Step 14 times Step 12.

16 Number of striped bass releasedalive. Step 15 times 0.8 to account for 20 percent
mortality in handling and hauling.

17 Number of striped bass entering Clifton Court Forebay. Step 14 divided by 0.9 Lo account
for a 10 percent morLa]ity in Clifton Court Forebay.

18 Total export system striped bass loss. Step 17 minus Step

19 Yearling equivalent factor. Yearling Equivalent (YE) Factor is e-Zt; where
e = natural log, z = 0.0117 (normal mortality rate), t = number of days from mid-month to
March 1. In March, April, and May, all striped bass lost are yearlings, thus, e-zL

= 1.000. Monthly factors are:
L -zt YE Factor

January 44 -0.5148 0.59762
February 14 -0.I~38 0.84891
March 1.000
Apri[ 1.000
M ay I. 000
June 258 -3.0186 O. 04887
July 228 -2,6676
August 197 -2.3049         0.09977
September 166 -1.9422 0.14339
October 136 -1.5912
November 105 -1.2285 0.29273
December 75 -0.8775 0.41582
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I
Table 6-11 {eenkinued}

EXPLANATION 6£ LO~5 EST~ATE$ FOR 5CREENAm__E STZED STRIPE)) BASS APi) CHINOOK SALHON

i AT STATE HATER Pm~ECT EXPORT FAI:ILITIES
(For T~blee B-12 I~ B-I~)

An additional Yearling Equivalent Factor of 0.034 is a]so needed for young-of-the-year
in May.! 20 Striped bass yearling equivalent loss. Step 18 times Step 19.

21 Off-peak efficiency for chinook salmon, based on Figure B-~.

I 22 On-peak efficiency for chinook salmon, based on Figure B-4.

23 Weighted efficiency for chinook salmon. Step 4 times Step 21, plus Step 5 times
Step 22.

I 24 Chinook salmon per acre-foot encountering Lhe fish screen at the Skinner Fish Facility,

, 1968 to 1980.

25 Number of chinook salmon encountering ~he fish screen at the Skinner Fish Facility.

,I Step 24 times Step 1.

Number of chinook salmon saIvaged. Step 25 times Step 23.

27 Number of chinook salmon released alive. Step 26 times 0.53 to account for 47 percent

I mortality in handling and hauling.

28 Number of chinook salmon entering Clifton Court Forebay. Step 25 divided by 0.25 to
account for 75 percent mortality in Clifton Court Forebay.

I 29 Total export system chinook salmon loss. Step 28 minus Step Z7.

30 Yearling equivalent factor (losses in April, May, 3une, and 3uly converted to yearlings
@c the rate of six fingerlings equal one yearling).

I 31 Chinook salmon yearling equivaIent loss. Step 29 times Step 30.

I
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T~le B-12

DIRECT L055 ESTIMATES FOR S~REENABLE SIZED STRIPED BASS A~I) CHINOOK SALMCN -- ALTERNATII~ 0-~4
(57-Yesr Average l~nthly Export)

I Total Ac-Ft )86,500 )50,300 )59,400 290,900 75,700 75,700 I37,200 191,800 164,300 128,800 297,)00 3)0,700 374,600
2 Off-Peak Ac-Ft 196,000 177,000 196,000 190,000 75,700 75,700 I37,200 191,800 164,300 128~000 196,000 190,000 196,000
) On-Peak Ac-Ft 190,500 173,)00 163,400 100,900 - - - 101,300 140,700 178,600
4 Off-Peak Prop 0.51 0.51 0.55 0.65 1.0 1.0 1.0 1.0 1.0 1.0 0.66 0.57 0.52
5 On-Peak Prop 0.49 0.49 0.45 0.35 - - - 0.34 0.43 O.AB
6 Off-Peak cfs 6,)75 6,374 6,)75 6,386 4,925 4,925 4,612 6,247 5,347 4,329 6,375 6,)86 6,375
7 On-Peak ors 6~197 6,Z41 5,315 3,591 - - ),295 4,729 5,809
8 Off-Peak re/ ).0 ).0 ).0 ).0 2.9 1.6 1.5 2.1 1.8 1.4 2.1 ).0
9 On-Peak Vel 2.9 2.8 3.0 2.9 - - 1.0 2.9 2.7

5tripod Bass Yearlin~ Youno/Y._~r Year]in~ Youno/Y.~__.___~
10 Off-Peak Elf 0.750 0.750 0.750 0.750 0.75Z     O.Z5    0.840 0.25 0.670 0.691 O.B6A 0.B51 0.809 0.750 0.750
11 On-Peak EFF 0.752 0.762 0.750 0.767 ..... 0.876 0.755 0.769
12 Weighted Elf 0.751 0.756 0.750 0.756 0.752 0.25 0.840 0.25       0.670      0.691 0.864 0.851 0.832 0.752 0.759
13 Fish/Ac-Ft Exp    Q.BBBO 0.5312 0.2721 0.2042 0.3408 10.92 0.2957 10.92"    106.721     65.1298 11.0133 0.8959 0.5801 0.6875 0.7)44
14 TotaJ Fish Exp 343,2!2 186,079 97,79) 59,402 25,799 826,644 22,)84 826,644 14,642,121 12,491,896 1,809,485 115,392 172,464 227,)56 275,106
15 Total Sa}vaged 257,752 140,676 7),)45 44,908 19,401 206,661 18,803 206~661 9,810,221 8,631,900 1,563,395 98,199 143,490 170,972 20B,806
16 Released Alive 206,202 112,541 58,676 )5,926 15,521 165,329 15,042 165,329 7,848,177 6,905,520 1,250,716 ~8,559 114,’/9~ 1%,~"7B
17 Tots! F~sh-CCF 381,347 206,754 108,659 66,002 28,666 918,493 24,871 ~18,49~ 16,269,023 13,879,884 2,010,539 128,213 191,627 252,618
18 Tots[ F~sh Loss 175,145 9~,213 49,98) 30,076 13,145 753,164 9,829 753,164 8,420,846 6,974,364 759,823 49,654 76,835 115,840 138,628 18,414,709
19 YE Factor       0.59762 0.84891 1.0000 1.0000 1.0000 0.0)4 1.0000 0.034 0.04887 0.06942 0.09977 0.14339 0.20368 0.29273 0.41582
20 Y£ Loss 104,670 79,979 49,98) )0~076 13,145 25,6086 9,829 25,608 411,527 484,160 75,808 7,120 15,650 33,910 57,6~A 1,424,717

Chinook Salmon
21 Off-Peak Elf 0.732 0.732 0.732 0.777 0.770 0.717 0.705 0.734 0.665 0.640 0.682 0.7)2 0.7)2
22 on-Peak Elf 0.725 0.722 0.7)2 0.62) .... 0.620 0.728 0.715
2) Weighted Elf 0.729 0.727 0.732 0.775 0.770 0.717 0.705 0.7)4 0.665 0.640 0.661 0.730 0.724
24 Fish/Ac-Ft Exp 0.049B 0.0173 0.0)82 0.1691 0.3565 0.3866 0.1504 0.0138 0.0008 0.0016 0.047 0.0278 0.0420
25 Total Fish Exp 19,248 6,060 13,729 49,191 26,987 29,266 20,6)5 2,647 131 206 13,973 9,193 15,733     206,999
26 Tots] Salvaged 14,032 4,406 10,050 38~123 20,780 20,984 14,548 1,943 87 132 9,236 6,711 11,391
27 Released A]ive 7,4)7 2,))5 5,)26 20,205 11,013 11,122 7,710 1,030 ~6 70 4,895 ),557 6,0)7 80,783
28 Total Fish-CCF 76,992 24,240 54,916 196,764 107,948 117,064 82,540 10,588 524 824 55,892 )6,772 62,9)2 827,996
29 Total Fish Loss 69,555 21,905 49,590 176,559 96,935 105,942 74,830 9,558 478 754 50,997 )),215 56,895 747,213
)0 YE Factor 1.0000 1.0000 1.0000 0.167 0.167 0.167 0.167 0.167 1.0000 1.0000 1.0000 1.0000 1.0000
31YE Loss 69,555 21,905 49,590 29,485 16,188 17,692 12,497 1,596 478 754 50,997 )~,215 56,895 )60,847

YE = Yearling Equivalent
CCF = Clifton Court Fozebay

LL
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Tab].e B-I~

SCREEN EF’F[C,[ENCY AT THE .30f~ E. SKZNNER DELTA F’]’SI! PROTECTIVE F’AC.[LrTY FOR S’rRIPED BASS AM) CHINOOK SAI.I, ION
1968 TO 1~80

ToLal Acre-Feet 160,327 112,941 97~457 78,557 39,421 47,869 97,183 109,416 162,942 135~805 111~310 125,859 158,041Off-Peak Acre-FeeL 128,262 91,482 83,813 73,844 37,056 44,997 88,437 96,286 148,277 124,941 95,727 110,756 140~656on-Peak Acre-FeeL 32,065 21,459 13~644 4,713 2,365 2~872 8,746 13~130 14,665 10,864 15,583 15,103 17,385Off-Peak ProporLion 0.80 0.81 0.86 0.94 0.94 0.94 0.91 0.88 0.91 0.92 0,86 0.88 0.89on-Peak ProporEion 0.20 0.19 0.14 0.06 0.06 0°06 0.09 0.12 0.09 0.08 0.14 0.12 0.11Off-Peak cfs 4,172 3,295 2,726 2~482 2,669 2,669 2~973 3,132 4,823 4,200 3.114 3,723 4,575On-Peak cfs 1,043 773 444 158 170 170 294 427 477 365 507 508 565Off-Peak VelociLy 2.4 1.9 3.2 2.9 3.1 1.6 1.7 1.8 2.8 2.5 1.8 2.2 2.7On-Peak Ve]ociEy 1,2 0.9 0.5 0.2 0.2 0.1 0.2 0.3 0°3 0.2 0.3 0.6 0.7
Sgr2ped Bass

Off-Peak Eff±ciency* 0.78 0.81 0.74 0.75 0.74" 0.82* 0.28 0.37 0.44 0.78 0o81 0,79 0.76on-Peak Efficiency* 0.85 0.86 0.89 0.90 0.90* 0.91" 0.45 0.58 0.88 0.90 0.90 0.87 0.87NonEhly Effie2ency* 0,79 0.82 0.76 0.76 0.72* 0.83* 0.30 0.40 0.48 0.79 0.82 0.80 0.77Salvage/Ac-F~* 0.7015 0.4356 0.2068 0.1552 0.2454 0.2454 32.0163 26.0519 5.2864 0.7078 0.4757 0.5500 0.5655Encounter Screens/Ac-Fg* 0.8880 0.5~12 0.2731 0.2042 0.3408 0,2957 106.7210 65.1298 11.0133 0.8959 0.5801 0.6875 0.7344
Chinook Salmon

Off-Peak Efficiency 0.71 0,68 0,75 0.77 0.78* 0.71" 0.71 0.72 0.7~ 0.71 0.67 0.70 0.72On-Peak Efficiency 0.64 0.62 0.60 0.64 0.64" 0.63* 0.64 0.64 0.59 0.58 0.59 0.60 0.61NonLhly EFficiency 0.70 0.67 0.73 0.76 0.77" 0,71" 0.70 0.71 0.72 0.70 0.66 0.6~ 0.71Sa~vage/Ac-FE* 0.0349 0o0116 0.0279 0.1285 0.2745* 0.2745* 0.1053 0.0098 0.0006 0.0011 0.0310 0.0192 0.0298EncounEer Screens/Ac-F~* 0.0498 0.017~ 0.0~82 0.1691 0.~565~ 0.~866" 0.1504 0,0138 0.0008 0.0016 0.0470 0.0278 0.0420
Assu~pE~ons= Nove~be~ 1 - Ray 14~ Bays ~A and ~B open aE pu~p~ng ~ates less khan ~150 cubic FeeE pe~ second.

Bays 1~ 2~ 3A~ and ~B open aE ~aEes above ~150 cubic FeeE pe~second.Nay 15 - Oc~obe~ ~1~ Bays 1~ 2~ 3A~ and ~B open aE all pu~p~ng ~a~es.

* ~ Nay~ eff2c~enc~es a£e ~o~ yea~t~ng 8~ped bass only; dens~E~es a~e ~0 pe~cenE of sEr~ped bass acEuat~y salvaged.



Table B-15

PRO3ECTED 1990 ENTRAIN~NT I]F’ STRIPED BASS EGGS AND LARVAE
ALTERNATIVE 0-6.4

1990 SHP
Exporte

1968-1977 (-1974) Den~lty per Cubic Netze (cubic 1990 Entrainment
Date Eq~s ~-6I 7-10m 11-1~m 15-111m ~W.~e~)~ E~ ~-6~m 7-10m 11-14m 15-18~m

4/01 - 4/10 0.00222 0.01974 0.00232 119,578,095 0.265 2,360 0.277 - -
4/11 - 4/20 0.02091 0.07804 0.00528 119~578,095 2,500 9,332 0.631 - -
4/21 - 4/30 0.10882 0.15926 0.01865 0.00051 119,578,095 1:3,012 19,044 2,2:30 0.061 -

5/01 - 5/10 0.38683 0.30850 0.02142 0.00046 60~217,07:3 2:3~294 18,577 1,290 0.028 -
5/11 - 5/20 0.06614 1.68840 0.10922 0.00111 60,217~073 :3,98:3 101~671 6~577 0.067 -
5/21 - 5/30 0.06101 4.73822 0.42032 0.00606 0.00022 60,217,07:3 :3~674 285,:322 25~:310 0.:365 0.01:3 I~.

5/31 - 6/09 0.04212 2.1415:3 0.55540 0.02201 0.00:359 56,979,050 2,400 122~022 :31,646 1,254 0.205 I~.
6/10 - 6/19 0.01856 1.32065 0.20380 0.02965 0.006:36 56~401,5:32 1,00.7 74~487 11~495 1~672 0.:359 (D
6/20 - 6/29 0.00425 0.621% 0.0911:3 0.014:31 0.0061:3 56~401~5:32 0.240 :35~057 5~140 0.807 0.~.6

6/X)- 7/09 0.00755 0.37964 0.05507 0.00653 0.00~10 74~297~886 0.561 28~206 4~151 0.485 0.2~0
7/10 - 7/19 O. ~817 O. 0227~ O. 00551 O. ~0117 76~ 286~ ~7~ - 25~ 798 1 ~ 714 O. 420 O. 089
7/20 - 7/29 0.00194 0.00021 0.00045 76~286~7~ - - 0.1~ 0.016 0.002

7/~0 - 8/0 8 O. ~0181 O. 00014 O. 00006 67~ 519~ 978 - - O. 122 O. ~9 O. 004
8/09 - 8/18 O. 00007 65~ ]5~ ~79 - - O. 005 - -

Totals (in millions) 50.976 721.876 90.756 5.184 1.248

Gz’and Total = 870.040

Survival Rate            O. 000047 0.000124 O. 000:3:38 O. 002509 O. 006415

Yearly Equiv alent 2,:396 89,51:3 30~ 675 1:3,007 8,006
Annual YE = 161 ~ :368

G~and Total = 143,597

* Cubic HeLres = Cubic Feet per Second Limes 24,458.6
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Tub.le

CO4PARISON I~" DIRECT ENTRAII~ENT AND LOSS EST]HA]ES FOR STRIPED BASS AM) CHINOOK SAU40N~
PI~VIOUS ME) UPDATE]) I]I~RATION STUDIES

(Average Annual Values, in Htllton Fish per Year)
l

(50-Year Ave~a(je) (~7-Year n0-.~.~ 4-7. ~(Co~ps) 0-~.~ ~7. i
S~riped

Juveniles I
EnL r ainmenL 44.642 44.714 35.691 ]1.810
Released Alive 21. 796 20,8]6 17. 276 15.682
Loss 22.846 2]. 878 18.415 16.128 ¯
Yearling EquivalenLs 1.71 8 1.824 1.425 I. 298

Eggs and Larvae
EnLrainmenL Loss 974 974 870 856 ¯
Yearling EquivalenLs O, 161 0.1 61 O, 144 O. 140

ToLa] Yearling EquivalenLs 1.879 1.985 1.569 1.4]8

Di fferenoe -- O. 106 -- -0.1 ]1
I

EnL r ainment 0.902 0.91 ] O. 828 0.845 I
Released A live O. 089 O. 091 0.081 O. 08]
Loss O. 81 ] O. 822 0.’747 O. 762 li

Yearling EquivalenLs O. ]61 O. 370 O. ]61 O. ]78

Dirference -- O, 009 -- O. 017

!
I

I
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(~Yo~ A~)                      (~7-Ye~ A~)
~7.~(~)          ~.4     ~7.~(~)

Steelhead R~nbow T~out 7,800 7,900 7,600 7,900
American Shad 1~809~0D 1~82)~60D 1~446~00 1~)47~00
White Sturgeon 4~700 4~700 ),)00 2,900
G~een Sturgeon 2,000 2,000 1,)00 1,2~

Wh£te CatFish 1,744~900 1~746~800 1~1~00 1~224~200
Channel Catfish 42~900 4)~200 }~800
Black Crappie )0,400 )0,500 24,~00 2),100
Bluegill 18~200 18,)00 11~000 10,4~
Starry FJounde~ 5~700 5~700 4~600 4~100

Th~eadg~n ~ad ~2~000 ~,~,OO0 3~119~500 2~812~800
Sacramento 5plitt~l 192,500 194,700 168,600 166,500
Hardhead 2~,600 2~,600 20~00 18,900
Carp
Bigsca]e Logpe~ch 9~900 9~900 8~00 8~000
Longfin Smelt 114,700 114,800 97,600 92,500
~lta Smelt 1,004,400 1,014,500 855,100 81~,200
P~iokly Sculpin 146~000 1~200 12~)00 120~900
Yellowfin Goby 116~800 119,1 O0 115,600 119,200
Inland Silverside 21,600 22,600 20,800 21,700

* Losses increase o~ decrease with salvage estimates.
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I
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I

FIGURE B-i. EXPORT~ AT BANK~ PU~PING PLANT
i

C--105680
C-105680



BELOW NORMAL, YEARS

.
,

0
8                                           I      !      I      ~      i       i

~ 4

\~

,
OCT NOV DEC JAN FED MAR APR MAY JUN JUL AUG SEP
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FIGURE B-1. EXPORTS AT BANKS PUMPING PLANT
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FIGURE B-2. DELTA OUTFLOWS
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I
FIGURE 1~-3

FISH SCREEN VELOCITY VS EFFICIENCY FOR STRIPED BASS AND CHINOOK SALMON ¯
[ E N L AR Gv ~ELODC IFTIvS _H./F=A CILIT Y )

1̄5 .~0 .46 .61 .76 .91 I.O6

STRIPED BASS      ~ n

oo                                    ~

- ! n
70 ~ .~ ’ ~

500 0?5 1~0.
. ’ ~ELOCITY _ ,t,s ~ 2’.5 ~’.0 ~5

I

0 . 15 . ~0 .46 MELOC ITY - ~/t .61 .76 .91 1.0~80 I ’ I I I I
~ n

500 0.5 1,0 1.5 VELOCITY-ft/s 2.0 2.5 5.0 :~.5
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I          40 218 .5.,7 815 113 142 170 198. 226 255 283

’

32 D_                                               PERIOD    FOR        GATES

>- 03 May 15- Striped All gates open----- E 1 Oct. 51 Bass - 0.3

©
--J Nov. I- Chinook Adjust gates
> May 14. Salmon

0 1 2 3 4 5 6    7     8     9 10 1

I 1 000 ft3/s
PUMPING RATE AT BANKS PLANT

FIGURE B-4 OPERATION OF THE ENLARGED JOHN E. SKINNER

i FISH PROTECTIVE FACILITY

I NOTES: 7 Bays each approximately 21’ wide and 21’ deep
Bays 1&2 can be operated separately or together
Bays :SA & 3B are operated together
Bays 4-A & 4B are operated together

I
Bay 5 is operated separately

!
I
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s,o,. o, Co,..n,o ATTACHMENT 1 Th....°o.c..

,Memorenaum

To : Files Dme : July 12, 1983

From : Department of Fish and Game

Subiect: Estimated entrainment of striped bass eggs and larvae less than 19 mm
in length at State Water Project and Central Valley Project facilities
in the Sacramento-San Joaquin Delta, Californla~ 1968-1977.

Introduction

Striped bass are entrained with water diverted by State Water Project (SWP)
and Central Valley Project (CVP) export facilities in the southern Delta.
Although records are kept of fish large enough to be screened, there is no
direct measure of the magnitude of egg and larval losses. This report esti-
mates the loss of eggs and larvae based upon the density of eggs and larvae
available to be entrained and the amount of water being exported. The
procedure for making the estimate is described and the number of striped
bass eggs and larvae 18 mm or less in length that are estimated to have
been entrained for the years 1968 through 1977, excl~ding 1974, for which
no data exists, is provided. The estimates are based on egg and larvae
samples collected by the Department of Fish and Game and export and Delta
flow conditions reported by the Department of Water Resources (DWR 1983).

Methods

Export and Delta Flow Conditions

Water available for export by the SWP and CVP travels to the pumps from e~ther
the central Delta south in Old and Middle rivers (and several smaller channels)
or from the upper San Joaquin River west in Old River and Grantline Canal. Water
from these two sources that reach the export pumps were estimated from known
flow characteristics and channel depletions based on the procedure described in
Appendix A for ten day periods beginning April i of each year, 1968-1977, excluding
1974. The result of this procedure is an estimate of SWP and CVP exports,
expressed in cubic meters, that is drawn from the central Delta.

Egg .and Larvae Density

Surveys to determine the abundance of striped bass eggs and larvae in the Delta.
were conducted annually from 1966 to 1977, except in 1974. These surveys were
designed to index the abundance of eggs and larvae rather than to provide an
absolute measure of their abundance, so that abundances between years could be
compared. The surveys were also designed to make mortality rate estimates for
young bass (Stevens 1977). A’single ten minute oblique net tow was made. at
each of 32 stations throughout the Delta usin~ nets and net frames as described
by Miller (1977). Sampling was conducted every second day during the striped
bass spawning period beginning each year in April or May and continuing until
June or July. The volume of water strained per tow was. measured and catches
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of eggs and larvae were divided by the volume strained to calculate densities
at each station.

Surveys conducted in 1968 through 1973 were done with a net that was found to
be less efficient, particularly for small larvae, than the net used in 1975
through 1977. Data for larvae greater than 6 mm in length from using surveys
the less efficient net have been corrected to the efficiency of the nets used
in later years, as described in Miller, 1977. Densities of the smallest larvae
(3-6 mm) were estimated for 1968 through 1973 by multiplying the density of
7-10 mm bass in those surveys by the ratio of the 3-6 mm to 7-10 mm bass
found in the 1975 and 1976 surveys.

To estimate the density of eggs and larvae subject to entrainment at SWP and
CVP export facilities in the south Delta, densities at sample stations approxi-
mately one tidal excursion above and below the mouth of Old River were averaged.
This area is represented by DFG stations 49, 51, 53, 55, 57, 59 and 60. Data
from these stations was broken down by size group (eggs, 3-6 mm larvae, 7-10 mm
larvae, 11-14 mm larvae, and 15-18 mm larvae). Mean densities for each size
group (expressed as eggs or larvae per cubic meter) were calculated by 10-day
periods (encompassing 5 survey days) throughout each year’s survey period.
These 10-day intervals started as early as April i and ended as late as
August 18, depending on variations in the spawning season.

In several years, the survey did not cover the entire striped bass spawning
period. In those years, mean densities for each size range were plotted for
the time periods actually sampled and abundance trends were extrapolated for
time periods prior to the beginning or after the end of the survey. The
decrease in density after the end of the survey or before the survey started
was assumed to follow the same pattern as shown in the actual survey period.

Export flow estimated to originate from the central Delta (mouth of Old River)
was then multiplied by the estimated egg and larvae density in that area to

estimate of SWP and CVP entrainment for each lO-day period andcompute
each year.

Results

Total estimated annual CVP and SWP entrainment of striped bass eggs and larvae
less than 19 mm in length from 1968 to 1977 (excluding 1974) ranged from a
high of 4.5 billion (1972) to a low of 2.4 million (1969) and averaged 1.4 billion
~Table I and Appendix A, Table A-2).*

CVP Entrainment

Annual estimated entrainment at the CVP Tracy Pumping Plant ranged from a high of
2.9 billion (1972) to a low of 1.7 million (1969) and averaged 920 million (Table i).
Entrainment was highest for the smallest larvae and decreased for each larger size
group, averaging 775 million for larvae 3-6 mm, 96 million for larvae 7-10 mm,
~.5 million for larvae 11-14 mm, and 1.5 million for larvae 15-18 mm (Table 2).
Striped bass egg entrainment averaged 42 million.

*Appendix A to this memorandum is not included. Appendix A consists of the
detailed flow allocations and egg and larvae loss estimates.’
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SWP Entrainment

Annual estimated entrainment at the SWP H. O. Banks Delta Pumping Plant ranged
from a high of 1.6 billion (1972) to a low of 700,000 (1969) and averaged 437
million (Table I). Entrainment averaged 372 million for larvae 3-6 mm, 45
million for larvae 7-10 mm, 2.3 million for larvae 11-14 mm, and 500,000 for
larvae 15-18 mm (Table 3). Striped bass egg entrainment averaged 17 million.

Discussion

Although the estimates contained in this report are believed to reflect reasonably
accurately the magnitude of entrainment, they are subject to several biases.

Sampling biases:

I. The surveys upon which the egg entrainment estimates are based substantially
underestimate the actual density of eggs in the survey area, for some unknown
reason (Stevens 1977).

2. Estimates of larvae density may also be in error because the nets are not
totally efficient.

3. The spatial distribution of larvae within the channel may be different than
at mid-channel where sampling was done using an oblique tow. For example, larvae
as small as i0 mmhave been found to actively seek slower water velocities (H.K.
Chadwick, pers. comm.) and would thus be under-represented in density data used
to estimate entrainment.

Entrainment biases:

i. Entrainment estimates were made under the assumption that water of upper
San Joaquin River origin contained no eggs and larvae. Since adult striped
bass migrate above Vernalis in the SanJoaquln River, at least under some high
flow conditions, this assumption would cause entrainment losses to be under-
estimated.in those years.

2. Some larvae as small as 10 mm are salvaged at SWP and CVP fish protective
facilities, although the louver screens have very low efficiencies for striped
bass less than about 19 mm. Those larvae returned alive to the Delta in normal
salvage operations would decrease entrainment loss estimates.

3. Travel time for the mouth of Old River to the pumps was not considered in
the compulation methodology. Mortality between the time eggs and larvae went
from the mouth of Old River to the pumps would result in fewer but larger larvae
being exported, and thus the actual number of eggs and larvae estimated to have
been entrained would be too high.
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There is no data available to verify the magnitude of the various biases involved,
but biases due to the assumption regarding water of upper San Joaquln River origin
and the number of larvae salvaged at the fish protective facilities are probably
minor and would tend to offset one another. Biases involving sample efficiencles
for eggs and larvae are probably of a larger magnitude, and therefore the entrain-
ment estimates contained in this report should be considered approximate.

Striped bass eggs and larvae of different ages have different probabilities of
surviving any given length of time. The loss of one larvae 15 mm in length,
for instance, would have the same effect on the number of bass reaching adult-
hood as the loss of several smaller larvae. The survival rate to some standard
time for various sized or aged eggs and larvae, therefore, is a more meaningful
comparison of the effect entrainment has on the population as a whole than the
actual number of eggs and larvae entrained, assuming that the population cannot
compensate for losses incurred.

Entrainment losses for larvae estimated in this report have been converted to
an equivalent number of one year old fish using published survival rates (EA 1981).
Egg survival rate was estimated by calculating the potential number of eggs
spawned compared to the estimated number of age one fish in the estuary (D. Steven,
pers. comm.). The analysis shows an average annual entrainment loss for the years
analyzed for combined CVP-SWP operations of 227,000 striped bass yearling equi-
valents (Table 4). The annual yearling equivalent loss estimates range from
719,000 (1972) to 1,300 (1969) fish.

Alan B~racco
Associate Fishery Biologist
Bay-Delta Fishery Project
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TABLE I. Total entrainment of striped bass eggs and larvae less than
19 mm at CVP Tracy Pumping Plant and SWP H. O. Banks Delta
Pumping Plant, 1968-1977, excluding 1974 (in millions).

Year        CVP       SWP      Combined

1968      1397.9      480.4    1878.3

1969         1.7        0.7        2.4

1970      1598.5      185.0     1783.5

251.8      778.01971 526.2

1972      2878.6     1648.8     4527.4

1973      1127.6     1125.1     2252.7

1975       159.7       74.5      234.2

1976       452.4       55.0      507.4

1977       141.0      108.4      249.4

AVERAGE 920.4      436.7     1357.1

TABLE 2. Entrainment of striped bass eggs and larvae in various size ranges
less than 19 mm at the CVP Tracy Pumping Plant, 1968-77, excluding
1974 (in millions).

Year        ~    3-6 mm    7-10 mm    11-14 mm    15-18 mm    Total

1968       150.2     1090.6      136.8        16.4          3.9        1397.9

1969                                  1.5         0.2                         1.7

1970        21.7     1388.6      167.9        16.0         4.3        1598.5

197]          3.4      461.7       55.0         4.8         1.3         526.2

1972        62.3     2500.9      300.1        13.1         2.2        2878.6

1973         0.2     1000.4      119.1         6.7         1.2        1127.6

1975         1.9      132.9       23.4         1.0         0.5          159.7

1976       102.2      319.3       30.8         0.i                       452.4

1977        37.2       78.9       24.9         0.03                     141.0

AVERAGE     42.1      774.8       95.5         6.5         1.5         920.4
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TABLE 3. Entrainment of striped bass eggs and larvae in various size
ranges less than 19 at the SWP H. O. Banks Delta Pumping Plant,
1968-77, excluding 1974 (in millions).

Yea__r ~ <7 mm 7-10 mm 11-14 mm 15-18 mm Total

1968 31.8 414.8 31.3 2.2 0.3 480.4

1969 0.6 0.i 0.7

1970 4.1 148.9 27.6 3.3 i.i 185.0

1971 0.9 221.6 26.4 2.3 0.6 251.8

1972 39.8 1431.9 170.5 5.7 0.9 1648.8

1973 0.2 993.5 123.8 6.5 i.i 1125.1

1975 2.2 62.6 9.4 0.2 0.i 74.5

1976 13.9 37.6 3.5 0.01 55.0

1977 60.6 33.0 14.8 0.02 108.4

AVERAGE 3.7.1 371.5 45.3 2.3 0.5 436.7

I
I
I
I
I
I
I
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TABLE 4. Striped bass yearling equivalent loss at SWP and CVP export
facilities, 1968-].977 (excluding 1974).

~      3-6 mm 7-10 mm 11-14 mm 15-18 mm    Total
Survival rate to

AGE 1             .000047    .000124    .000338    .002509    .006415

YEARLING EQUIVALENTS

SWP     1968                              1494               51433             10576               5537               2013               71053

1969                                                                                      193                  160                                              353

1970                                 193               18458               9315               8302               7288               43556

197]                                    44               27477               8916               5858               3838               46133

1972                               1871             177552             57628             14307               5928             257286

1973                                      8             123196             4i848             16283               7134             188469

1975                                 104                  7762               3193                  402                  423               11884

1976             654       4667      1182        26                 6529

1.977            2848       4092      4999        41                ]1980

AVERAGE          802      46071     15317      5657      2958      70805

CVP 1968            7061     135233     46255     41074     25228     254851

1969                                  522       449                  971

1970            1071     172185     56767     40135     27747     297855

1971             159      57255     18579     12098      8549      96640

1972            2926     310114    101446     32934     14348     461768

1973               9     124046     40253     16772      7690     188770

1975              90      16476 ~i    7894      2426      3298      30184

i976            4802      39593     10403       300                55098

1977            1749       9789      8423        66                20027

AVEraGE         1980      96077    32282     16250      9651     156241

968-77 2782 142148 47599 21907 12609 227046
AVE ~b%G E __
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Appendix C.

BENEFIT/COST ANALYSIS OF
ADDITIONAL PUMPING UNITS AT

HARVEY O. BANKS DELTA PUMPING PLANT

C--105695
C-105695



CONTENTS --APPENDIX C

Introduction ............... 409

Study Approach ........... 409
Study Parameters ........ 410

Capital and Fixed Annual Costs 411

Pumping Units ............. 411
Southern Delta Modifications ...... 412

Median Year Analysis -- Purchase ...... 412

Firm Yield Analysis -- Purchase ............ 413

State Water Project Urban Water Supply ....... 413
Analysis of Alternatives 414
Description of Alternatives .......... 415
Other Alternatives ............... 417
Annual Costs~ . ........... 417

Combined Analysis -- Purchased Energy and Capacity ....... 418

Analysis -- Plant ......... 419Combined Construction

Sensitivity Analysis for Plant Construction ...... 419

C-I    Alternative Operational Plans Evaluated for
Banks Pumping Plant ....... 420

C-2     Banks Pumping Plant Firm and Ground Water Yield Allocations
by Service Area and Use ......... 421

C-3     Capital and Fixed Annual Costs of Additional Pumping
Units and Southern Delta Modifications .... 422

C-4    Value of State Water Project Firm Yield Augmentation for
Alternatives 2-7.3(Corps) and 4-7.3(Corps) .... 423

C-5     Supply and Demand Projections -- Los Angeles, Santa Ana, and
San Diego Hydrologic Study Areas 424

C-6     Alternatives for Balancing Supply with Demand,
Metropolitan Water District Service Area ....... 425

C-7     Economic Analysis of Additional Pumping
Units, Purchased Capacity and Energy ......... 426

4O7

C--105696
C-105696



Page

C-8 Analysis of Remaining Alternative Operational Plans,
Purchased Capacity and Energy ......... 427

C-9     Combined Economic Analysis of Additional Pumping
Units, Plant Construction .......... 428

C-10 Sensitivity Analysis, Effects of Plant Construction
Values on Economic Analysis ..... 429

408

�-105697          --



Appendix C

BENEFIT-COST ANALYSIS OF ADDITIONAL PUMPING UNITS AT THE
~ARVEY O. BANKS I~LTA PUMPING PLANT

Introduct ion

Analyses were made of the economic justification of installing and operating
additional pumping units at the Harvey O. Banks Delta Pumping Plant of the
State Water Project. These analyses were based on examining quantifiable
(measurable in dollars) costs and benefits from a statewide perspective.
Economic justification analyses address the question of efficient allocation of
resources, based on comparing the benefits of a project to the costs of
committing specific resources to build and operate that project, irrespective
of to whom the benefits or costs may accrue.

Study Approach

The purposes of installing and operating additional pumps are to:

° Minimize on-peak power requirements to improve the efficient use of
existing power generating facilities and reduce costs for the State Water
Project.

° Provide standby pumping capacity to compensate for outages of the
existing units.

° Increase reliability of State Water Project supply deliveries.

The complete analysis consisted of the following steps:

° Establishing study parameters.

Determining capital and fixed annual costs for the additional pumpingO

units and southern Delta modifications for alternatives beyond the
criteria.

° Analyzing incremental firm yield.

° Analyzing median year.

° Combining the results of the firm yield analysis and the median year
analysis for comparison with the fixed annual costs.

Ten operational alternatives for the Banks Pumping Plant and Clifton Court
Forebay were evaluated on a firm yield basis, assuming no Delta water transfer
facility. Five operational alternatives were evaluated on a median year basis.
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The no-project alternative (continued operation with the seven units) was the
base condition for evaluating benefits and costs of the nine alternatives with
additional units. The alternatives are combinations of additional pumping
units and maximum monthly diversion rates or capabilities in thousand cubic
feet per second. The no-project alternative is designated 0-6.4.

The alternatives evaluated are listed in Table C-I, along with incremental firm
and ground water yields, and ~hether southern Delta hydraulic improvements are
required. The five alternatives evaluated on a median year basis are also
shown.

Table C-2 shows the firm yield and ground water yield allocations by service
area and use.

Study Parameters

Benefits and costs were determined by computer programs written to permit rapid
evaluation of changes in the study parameters. The parameters used in the two
analyses are shown below:

General Parameters

Discount Rate- 8-3/8 percent
Post-1985 Cost Escalation

° 4 percent for general inflation.

° 6 percent for construction, operation and maintenance, and energy
and capacity values.

Two sets of unit values for energy and capacity were used:

° Low values for purchase--this is the most likely.

° Higher values for plant construction--these values were used for
sensitivity analysis.

Parameters for Firm Yield Analysis

State Water Project Agricultural Supply Unit Value -- Shown below are the
unit values of incremental water supplied to agriculture in the State Water
Project service areas in 1985 dollars per acre-foot.

1990 $162 2000 $209 2020 $217
1995 $I 92 2010 $214 2035 $219

These unit values were estimated by a Department of Water Resources’
economic computer model. The values rise over time due to the increase in
demand for water. Cropping pattern changes and increased irrigated area in
response to expanding agricultural markets will cause the demand for water
to increase.
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State Water Project Municipal and Industrial Supply Unit Value
(Metropolitan Water District*) -- These are the corresponding unit values
for water supplied to the Metropolitan Water District service area for
urban use, as described later under "Firm Yield Analysis".

State Water Project Municipal and Industrial Suppl~ Unit Value (Other) --
Unit values for State Water Project urban use outside the Metropolitan
Water District service area are also discussed later.

Capacity and Energy Unit Values -- These unit values were used to determine
costs of State Water Project energy, local energy for distribution and
treatment, and costs of water supply alternatives. These are shown below.

Plant
Purchase Construction

1990 Energy Cost $.02/kWh $.03/kWh

1990 Capacity Cost $.015/kWh $.06/kWh

Annualized Energy and Capacity Cost $.044/kWh $.098/kWh

Parameters for Median Year Anal~sis

Unit values for energy and capacity assessments of the additional pumps in
the median year analysis are shown below.

Start Plant
Variables Year Purchase Construction

Capacity 1997 $90/kW $345/kW

Banks Pumping Plant, on-peak/
off-peak energy differential 1991 $0.Ol/kWh $O.01/kWh

State Water Project System,
net energy 1991 $0.02/kWh $0.03/kWh

Capital and Fixed Annual Costs

The capital and fixed annual equivalent costs are shown in Table C-3.

Pumping Units

The capital costs for four additional units are based on cost projections for
of Water Resources Bulletin 132-84 (Table 19) for the 1985Department years

*As approximated by the Los Angeles, Santa Ana, and San Deigo Hydrologic Study
areas.
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to 1990. The capital costs in Table C-3 include escalation* and interest
during construction. Similar allowances were made for two additional units.
Minimum costs for operation, maintenance, and replacement are added to the
annual costs of capital recovery to obtain total fixed annual costs.

Southern Delta Modifications

Reconnaissance level cost estimates have been made for southern Delta
modifications under Alternative 4-10.3. These modifications were assumed to
consist of a second intake to Clifton Court Forebay and dredging and other
improvements in Victoria Canal, Middle River, and Old River. Estimated total
cost is $47.6 million at 1985 price levels.

For Alternatives 2-8.5 and 4-8.5, it was assumed that the capacities of the
second intake and the dredging would be less than for Alternative 4-10.3.
Total cost would be about $33.3 million.

It was assumed that the work would be done during the 3-year period. Interest
during construction is added to obtain the total annual costs of capital

for the southern Delta modifications. Those annual costs were addedrecovery
to those for the pumping units.

Median Year Anal~sis - Purchase

The long-range median year operation studies of the California Aqueduct system,
described in Appendix B, ~ere the basis for the energy and capacity assessments
of the additional pumps. Shown below are the 1990 annual equivalent benefits
and costs for the additional pumps, based on the unit costs for purchase
(values in 1,000 1985 dollars).

*After adjustment for inflation.
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I 2-7.3 4-7.3
Item o£ Benefit 2-6.4 4-6.4 (Corps) (Corps)

I Cost Savings

Capacity at Banks Pumping Plant 3,926 6,819 3,926 6,819

i Peak Energy at Banks Pumping Plant 2,113 3,771 2,113 3,771

Subtotal 6,039 10,590 6,039 10,590

,!- Cost Savings for Increased
Water Deliveries

Peak Energy at Banks Pumping Plant .... 786 1,105
State Water Project Capacity .... 13,000 10,268
State Water Project Net Energy .... 14,424 14,424

Total Cost of .... Delivery 28,210 25,797

Cost of Delivery with Alternative 2-7.3* .... 28,210 28,210

Cost Differential (Savings) .... 0 2,413

Total Net Benefits 6,039 10,590 6,039 13,003

*Delivery cost for the most costly alternative (2-7.3).

Firm Yield An,a~yses - Purchase

The firm yield analysis included the augmentation of firm yield through ground
water storage in Southern California. Increased firm yield and ground water
yield estimates are shown in Appendix B, Tables B-2 and B-3.

Table C-4 shows the parameters, benefits, and costs for a firm yield augmenta-
tion of 66,000 acre-feet under alternatives 2-7.3(Corps) and 4-7.3(Corps). The
parameters include purchased energy and capacity. This table is from the
computer printout. In this case, the estimated annual benefits are $3,618,000
for agricultural supply and $18,513,000 for urban supply, a total benefit of
$22,131,000. The total annual costs are $7,351,000, and the net benefits are
$14,780,000. Similar tables for greater firm yield augmentation amounts with
other alternatives are available in the Central District files.

determination of benefits and is described below.The costs

State Water Project Urban Water Supply

For this analysis, the municipal water supply benefit of additional State Water
Project yield was assumed to be constrained by (equal to) the cost of
reasonable alternatives to sustain the existing standard of living in the
absence of that yield. Such alternatives could be either those supply
augmentation options that would not involve additional storage facilities, or
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those water conservation options that would not impair the maintenance of
present conveniences or esthetic and health conditions. Because it was assumed
that ongoing planning levels of conservation would be achieved with or without
the additional pumps, the conservation measures considered available as options
were considered extraordinary. Because of uncertainties related to health,
urban waste water reclamation beyond that amount assumed in ongoing planning
was not considered. In addition, industrial conservation measures beyond those
assumed for ongoing planning were not considered because of the relatively
small amount of water involved and the extreme complexity of assessing further
conservation options.

Analysis of Alternatives

Sixty-eight percent of the State Water Project urban yield will ultimately be
allocated to the Metropolitan Water District service area. This service area
is essentially equivalent to the area covered by the Los Angeles, Santa Ana,
and San Diego Hydrologic Study Areas. A detailed analysis was made of alterna-
tives balance demand and supply. Table C-5 shows the likely demand and supply
scenario without the additional pumps. The supplies and demands are mainly
those shown in Bulletin 160-83, however, a Department projection of supplies
from Imperial Valley is added. This scenario was based on the assumption
that population in this area would increase as follows:*

Year Population

1990 15,051,000
2000 16,550,000
2010 17,821,000
2020 18,981,000
2035 19,950,000

It was also assumed that the ongoing planning estimates of urban per-capita
water use for 2010, with conservation, would be maintained through 2035.

Table C-6 shows the alternatives assumed to be available to balance supply and
demand for this scenario. Unit costs, as well as water supply quantities
developed or demand amounts reduced, are given for each alternative. The unit
costs account for the yield estimates, cost escalation, capital recovery,
operation and maintenance, electrical power, a?~ water quality. Unit costs are
shown for both energy assumptions, purchase, and construction. These unit
costs for energy and capacity are the same used for the economic analysis of
the additional pumps.

It is likely that the sequence in ~hich these alternatives would be employed
would be primarily a function of their unit cost. If so, the availability of
the incremental yield from the new pumps would eliminate the need for the most

!
*Based on extrapolated Department of Water Resources projections; based, in              --

turn, on Department of Finance Second Interim E-150 projections (April
1981).                                                                  I
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costly alternative (or reduce the extent to which it must be implemented to
balance supply with demand). The benefit of the new pumps is, therefore, based
on the unit cost of the "last" alternative (or, if the new pumps would
eliminate or reduce the need for more than one alternative, the weighted
average unit cost of those alternatives) needed in lieu of the yield provided
by the pumps. The following diagram illustrates this:

Alternative 3E Y

I ’B C Alternative ~
F

,,Alternative 1 ~ ,
A D Q 1 G Q2 J Acre-feet

Where: Q1 = Contribution needed from alternatives to balance supply with
demand with the new pumps.

Q2 = Contribution needed from alternatives to balance supply with
demand without the new pumps.

Area ABCD = Total Cost of Alternative I.
Area DEFG = Total Cost of Alternative 2.
Area GHIJ = Total Cost of Alternative 3.
Area QIYFG + Area GHZQ2 = Benefit of New Pumps.

The average unit urban water supply to State Water Project service areas
outside the Metropolitan Water District service area was assumed to be
constrained to the unit cost of providing landscape design for new homes prior
to the 2000. For 2000 and afterward, it assumed to be constrained byyear was

the vendability value of $312 per acre-foot. This value was derived by
averaging the 1980-81 retail cost of residential water for four Southern
California cities with high-cost water.* It has been adjusted for 1985 price
levels.

I Description of Alternatives

The following is a discussion of each of the alternatives listed in Table C-6.

I The first two alternatives, additional toilet dam and showerhead retrofit,
and free residential landscape design, were developed from research by the
Office of Water Conservation, Department of Water Resources. Costs and rates

i of adoption and retention were based on experience with conservation programs
and on expert opinion. Information used to develop the Imperial Valley
conservation-transfer alternative was obtained from the Future Water Supply

! * Department of Water Resources Memorandum, "Requested Analysis of the Value of
SoCal Urban Water", December 29, 1981.

!
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Section of the Southern District, Department of Water Resources. Work done for
the Southern District report, "Investigation Under California Water Code
Section 275 of Use of Water by Imperial Irrigation District", December 1981,
was the basis for the information provided. The four desalting alternatives
were developed using work done by the Water Reclamation and Supply Section,
Division of Planning, Department of Water Resources.

Additional Toilet Dam and Showerhead Retrofit. This would be a one-time free
device installation program that would supplement distribution methods in the
Department’s recommended water management plans. The estimated initial cost of
such a program is $105 million for the devices, publicity, program management,
and installation. A 15-year life and a cost of $39 per household ~ere assumed.

Installation and retention rates were based on a 1977 Department of Water
Resources demonstration program for the Ventura County Community of Oak Park.

Water savings for the toilet dams and low-flow showerheads were from the
Department of Water Resources Bulletin 191, "A Pilot Water Conservation
Program", October 1978. All of the free low-flow showerhead devices would be
expected to be replaced by 2000 with owner purchases showerheads that would be
low-flow due to State mandated manufactoring regulations.

Free Residential Landscape Design. This would be a service offered to owners
of new homes. Cost per design is estimated at $78. One-third of 40,000
designs are expected to be adopted each year through the year 2000. After
2000, half of i0,000 designs would be adopted. Water savings were estimated at
0.2 acre-foot per landscape.

Additiona! Imperial Valley Conservation-Transfer. The costs and yield of this
alternative are based on the two most costly canal lining methods in the
Department of Water Resources’ report on use of water by the Imperial
Irrigation District. The net energy cost of this exchange program would be
about 2 i00 kWh per acre-foot. Substitution of the lower quality Colorado
River water (700 mg/L total dissolved solids (TDS)) would have an adverse
impact on urban water users. Costs would be increased for replacing damaged
plumbing and appliances and for softening water. Urban water quality costs
were quantified at the rate of $0.3049 per mg/L TDS per acre-foot, based on a
1980 study.*

San Joaquin Valley Drainage Water Desalting. A program of desalting brackish
agricultural drainage water in the San Joaquin Valley would allow further reuse
of that water locally as a substitute for water imported from the Delta. Thus
greater quantities could be made available to the South Coastal service area.
The desalted supply would not be a direct substitute for imports, however, due
to water quality. Because of leaching requirements, it was estimated that the
500 mg/L TDS of the desalted water would be about 94 percent as effective for
crop irrigation needs as the 280 mg/L TDS of State Water Project imports.
Estimates of the quantities of water available for desalting were obtained from
the San Joaquin Valley Interagency Drainage Program Report, June 1979. Brack-
ish water recovery was assumed to be 80 percent. It was assumed that the

* Kleinman and Brown, "Colorado River Salinity", U. S. Department of the
Interior, 1980, p. 15.
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desalted water would be blended with fresh water and used for irrigation near
the desalting plant, minimizing transportation cost. It was assumed that
future desalters would use about 2 170 kWh per acre-foot, two-thirds of the
energy for a 25 million gallon per day plant built with conventional
technology.

Imperial Valley Drainage Water Desalting. In this case, Imperial Irrigation
District would use desalted agricultural drainage water in lieu of Colorado
River deliveries. As with the Imperial Valley conservation-transfer alterna-
tive, Metropolitan Water District would then divert a corresponding amount
through the Colorado River Aqueduct. The cost of transportation through the
aqueduct, as well as the cost of substituting the lower quality Colorado River
water for urban use, was taken into account. The benefit to irrigated agricul-
ture of using the higher quality desalted water (500 mg/L TDS) rather than the
Colorado River water (700 mg/L TDS) was not, however, subtracted from the cost
of this alternative.

Riverside County Drainage Water Desalting. Water provided from this source
was assumed to be directly available for urban use. The quality penalty
(substitution of 500 mg/L TDS desalted water for 280 mg/L TDS Project water)
was taken into account.

Ground Water Desalting. Following is a list of the locations and quantities
of desalted water available from this source of supply:

Annual Yield
County (Acre-Fee t )

San Luis Obispo 1 000
Santa Barbara I0. 000
Ventura I0. 000
Los Angeles 16. 000
Riverside Ii. 000
Orange 3 000
San Diego 20. 000
San Bernardino 2 000

Total 73 000

The cost of ground water pumping and the cost of substituting the lower quality
desalted water (500 mg/L TDS) for Project water (presently 280 mg/L TDS) were
included in the cost of this source of supply.

Other Alternatives

Other supply augmentation and demand management alternatives exist, such as
desalting sea water and mandating that new houses have ultra-low water using
toilets (0.5 to 1.6 gallons per flush). These other options were investigated
and found to cost substantially more than those presented in Table C-6.

Annual Costs

The annual costs for use of the incremental yield are discussed below.
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,!
State Water Project Energy Costs. California Aqueduct energy costs for
delivery of the additional yield amounts from the Delta were determined in the
computer program, based on the unit State Water Project energy and capacity
costs shown under "Study Parameters."

Local Costs for Distribution and Treatment. Once the additional yield of the
new pumps is delivered to State Water Project contractors for municipal and
industrial use, it requires pretreatment, distribution pumping, and post-
treatment. For agricultural purposes, pumping to the farm headgate, is
sometimes required. Pumping costs for on-farm distribution and sprinkler
irrigation pressurization are accounted for in the Department of Water
Resources quadratic approximation model. PGandE unit energy costs previously
discussed were used for this evaluation.

The unit energy requirements for municipal and industrial water were taken from
a Department of Water Resources Southern District report, "Effect of
Conservation on Southern District Urban Water Demand for 1980, 1990, and 2000"
(1977). These values were:

° Pretreatment 37.2 kWh per acre-foot
° Local Distribution 203.0 kWh per acre-foot
° Post-Treatment 96.6 kWh per acre-foot

For agricultural local distribution, a unit energy value of 140 kWh per
acre-foot (equivalent to a 90-foot lift) was assumed, based on water district
pumping costs and water deliveries.

Metropolitan Water District Energy Recovery. The Metropolitan Water District
of Southern California is constructing energy recovery capacity within its
distribution system. This capacity is expected to produce 585 kilowatt-hours
per acre-foot of State Water Project deliveries to Metropolitan Water District.
(Actual generation will depend on the flow and head conditions within the
system.) The value of this energy is based on the same unit costs, and was
deducted from the local energy costs.

Local Costs for Ground Water Operations. Estimated yields (extractions),
recharge amounts, and unit and total costs for storing, and recovering ground
water supplies during the study period are shown below. Average recharge
amounts were computed by dividing the yield amount by 7 years (1922 to 1928)
prior to the critical period. (Yields in 1,000 Acre-feet, Unit Costs in
Dollars per Acre-feet, Costs in 1,000 1985 Dollars.)

Yield Unit
Alternative (Extract) Recharge Total Cost Total Costs

2-7.3, 4-7.3, 4-10.3 9.0 1.3 10.3 $102 $I,051
(Corps)

2-8.5, 4-8.5, 4-10.3 43.0 6.0 49.0 102 4,998

Combined Analysis - Purchased Energ7 and Capacity

Table C-7 summarizes the combined firm yield and median year analysis for
alternatives 2-6.4, 4-6.4, 2-7.3(Corps), and 4-7.3(Corps). The sum of net
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median and net firm yield benefits to the fixed annual costsyear are compared
for additional pumps (Table C-3) to determine overall benefit-cost ratios and
net benefits. The values in this table are for purchased energy and capacity.

Table C-8 shows the firm yield analysis for the remaining five alternative
operational plans. The table also includes the median year benefits for
capacity and peak energy at the Banks Pumping Plant from on-peak/off-peak
pumping shifts. The totals are compared with the fixed annual costs from
Table C-3. The values in the table are also for purchased energy and
c apac ity.

Combined Analysis - Plant Construction

Table C-9 shows the combined firm yield and median year analysis for
alternatives 2-6.4, ~4-6.4, 2-7.3(Corps), and 4-7.3(Corps) with energy and
capacity values for plant construction. Again, the sum of net median year and
net firm yield benefits are compared to the fixed annual costs of the
additional pumps.

Sensitivity Analysis for Plant Construction

Table C-10 is a summary of the sensitivity analysis for plant construction
versus purchased capacity and energy. It compares key values in the economic
analysis for the two energy assumptions. The effects of the plant construction
values are to increase the overall net benefits for additional pumps. Alterna-
tive 4-7.3(Corps) has the highest overall net benefits.
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Table (:-1

ALTERNATIVE OP£RAT’[OKe~L PLANS EVALUATED FOR
TH£ BANKS PUNI~NG PLANT



i Table C-2

BANKS PtMPING PLANT FIIIt YI[LD A~i) GROIN) NAIT.Ji YI[LD ALLOCATIONS

i BY SERVICE AREA AI~ USE
(~ 1,009

2-7.~(Corps) and 2-8. 5(Corp~)
4-7.~(Coq~) ~-10.3(Co~1~) 2-a.5 ~ ~-a.~ ~-10.~

i A~e~8 ToLeL]. Ag. I,~:1" ToLe~l. Ag. I,I~Z Tote.1 Ag. I,I~T To’LeT Ag. I~:..._.,.~

North
Bay 1.1 0 1.1 1.2 0 1.2 3.5 0 3.5 3.7 0 3.7

I .~uth
Bay 3.0 0 3.0 3.3 0 3.3 10.0 0 10,0 10.4 0 10.4

Co aeta~ 1.3 0 1.3 1.4 0 1.4 4.4 0 4.4 4.6 0 4.6

San Joaquin 21.3 19.4 %9 23.6 21.5 2.1 71.4 64.9 6.5 74.6 67.8 6.8

Southern
California 39. 3 0 39. 3 43. 5 O 43. 5 131.7 0 131.7 137. 7 0 137. 7

(M~D)* (31.6) (0) (3%6) (~5.0) (0) (35.0) (106.0) (0) (106.0) (110.8) (0) (110.8)

Tot~ 66.0 19.4 46.6 7~.0 21.5 51.~ 221.0 64.9 1~.1 2~1.0 67.8 16~.2

Ag. ~ Agr~t~; M&I = ~n~i~l a~

~rvice a~ea all~ati~s of ~ition~ fi~ yield a~ g~ou~ water yield d~elop~ by
ins~la~n of p~o~d ~ ~i~s (in ~cen~ a~e=

~uL~ ~ifo~nia ~9.6
~n ~aq~n ~2. ~
~nL~ ~asL~ 2. 0
~h ~y ~. ~

Of ~n ~aq~n ~vice a~ea ~loc~n~ ~.9 ~cenL is ~locaL~ ~o ~L~

*Yield ~locaL~ ~ ~L~o~liL~ WaLe~ District is 80. 5 ~c~L of L~ ~m C~ifo~ia
~ice a~ea ~o~L.



Table C-~

CAP]~TAL AI~D FTXED ANNUAL COSTS OF ADO[T]~ONAL PIMPZNG UNITS AM) SOUTHERN DI£LTk HODIF~CAT]~ONS
(Values in Thousand 198~ Dollars)

2-~.4          4-6.4
2-7. 3(Co:ps) 4-7. ~Co~ps)
2--8.5(Corps), 4-10.3(Corps) 2-8.5    ~.-8.~ 4--10.3

CapiLal CosLs

Pumping LhiLs 19, 051 57, 085 19,051 57, 085 57, 085
EscalaL~on and TnLeresL During ConsLrucLion 4~669 9~090 ~669 9,090 9~090

SubLoLal

SouLhern DelLa Hod~ficaL~ons .... 55, 500 55,500 47,600
In~eresL During ConsLruc~on .... 2~76~ 2~76~

TOTAL

Annual EquivalenL CosLs

CapiLal Recovery 2,023 3,938 5,098 7,013 8,339
Operation, Haintenance, and Replacement 94 164 94 164 164

TOTAL 2,117 4,102 5,192 7,177
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i
TM).I.e

VAUr ~ STAT~ ~ATI~ PRO~"CT F’I"II~ YIELD AUGN(NYATZO~i

I ALTERNATIVES 2-7.~(CORPS) AND ~-7.~(CORPS)
(/bv~allzed Ye).ue~ at; 1985 I~lce Levels)

i $t:ud), Paramet.ers

DJ.scounf. Raf.e = 8.
Y£eld = 66 66 66 66 66 66

~ ~1 Yield Allocation = 70.6~
~P ~ Supply ~i~ Val~ = 16Z 1~ 209 214 217 219
~P ~ ~pply ~i~ V~ (~D) = 4~ 4~7 ~65 565 668 67~
~P ~I ~pply ~i~ Val~ (~) = 195 ~12 ~12 ~12 ~12 ~ ~12

19~ SWP ~e~y ~st/KWH = 20
19~ ~P ~p~ity ~st/WH = 15
Annualized ~P ~e~y a~ Capacity ~s~/KWH =

S~udy Results

~ SHP ~ Supply = ~618
V~ue/AF = 187

5WP ~I ~pply = 18~51]

To~ ~ Be=en ~/AF 22, 111
=

~Fo~n~a Aq~d~ ~e~y = 6~297
Local System ~e~y = 82]
HWD ~e~y ~cove~y = -819

~ G~u~ Na~e~ ~e~a~ons = 1~051
To~ = 7~

~ BeneF~ = 14,780
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Table C-.,5 I

SUPPLY AM) D~ PflO~TIONS
LOS ANGELES, SANTA ANA, AND SAN DIEGO HYDROLOGIC STUDY AREAS ¯

Supply Souz~e                          19~0 2000 2010 2020 20~0 20~P

Local Surface 159 lP9 159 159 159 159
Imports by Lo~a~ Water Agencies 975 975 975 975 975 975 |G~ound Water 962 962 962 962 962 962
Federal Water Development 20 20 20 20 20 20
Waste Water Reclamation 190 315 400 400 400 400 1
Imperial Valley Conservation/Transfer 100 200 250 250 250 250
SWP ~nporLs, Existing Facilities 1,066 927 863 863 863 863

Total Supply 3,472 3,560 3~629 3,629 3,629 3,629 I

Demand w~th Conservation 3,751 3,912 4,12] 4, Z77 4,378 4,416

Projected Shortage, Existing Facilities 279 352 494 648 749 787

I
1
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Table C.-~

ALTERNATIVES FOR BALANCING SUPPLY friTH DEMAND, HETROPOLITAN WATER DISTRICT SERVICE AREA

~ per A~e.-Foot
I:~[rcham     Consi;ructlon       Yield (11000 Ac~e.-FeeL)

A1terneti.ve ($0.0~4/1(MI) ($0.098/1(Mt) 1990 2000 2010 2020 20~5

AdditionaL1 Toilet D~m ~d 12~ 12~ 98 60 0 0 0
Showerheed ReLro F~L

Free Residential Landscape 195 195 22 48 60 73 91
Design

San 3oaquin Valley Drainage 4~,* 574** 190 276 319 319 319
Water Desalting

~dditional Imperial Valley 465* 595** 330 255 180 180 180
Conservation and TransFer

Riverside Deunty Drainage 532* 671*~ 42 42 42 42 42
Water De salting

Dround Water Deealting 579* 71 9** 73 73 73 73 73

Imperial Valley Drainage 302 302 302 302674* 302
Water Deaalting

* $15/8cre-Foot local treatment and distribution included.
** $33/acre-Foot local treatment and distribution included.
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TabZe C-7

IZCONSIC ANAL.~ { AI)OITI~ P@4PI~ U~IITS,
P~C~ CAPACITY ~ ~RGY

(19~ ~ krth Y~ in 1~ 1985

2-7.

Pum~ ~its 19, 051 ~7, 085 19, 051 ~7, 085

E~at~on a~ ~te~st
du~ ~nst~t~n                                             4,66~ 9 ,09~

TOTAL 2~ 720 46,175 2}, ~0 46, 175

~u~ Equiv~m~

Capit~ ~cove~y 2, 023

O~ R 94 1

TOTAL ~sts 2, 117 4, 102 2~ 117 4, 102

~th 6,~0 ors m~ monthly ex~t 6,0~9 I0,5~ 6,039 10,5~

2. ~d~ differenti~ ~st s~i~s for
~P syst~, ~ternative 4-7. ~ ~m~
to ~ternative 2-7.~ ......

TOTAL ~st S~i~s 6,0~9 10,5~ 6,0~9

F~ Yield

Wate~ ~pply .... 22, I~I 22, I}I

Less Inc~eas~ ~sts for ~livery,
Treatment, a~ ~o~d Wate~ ~erat~ns -- --

Sub-Tot ~ 0 0 14,7~ 14,7~

TOTAL, ~dian 8~ Firm 6,0~9 10,5~ 20,819 27,78~

~erall ~fit/~st Ratio 2.8 2.6 9.8 6.

~er~l ~t ~nefits ~,~2
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I
Table C-8

ANALYSIS ~F RENAINING ALTERNATI~IE OPERATIONAL PLANS, PURCHASED CAPACITY Ahl) EkERGY

I (1990 I~eeent Valtms in Thousand 198~ Dallars)

2-B.~ 4-10.~

Fixed P~nu~.L CosLs (T~ble C-3) 2,117 4,102      5,192     7~177     8,503

I Firm Yield, P,xmu~l EquivalenL E~nefiLe
Agr~ultu~ al Supply 4,002 4,002 12~ 115 12~ 115 12,663;
Mun~oipal and Industrial Supply 20~461 20,46_____~1
Total 24, 46~ 24~ 463 69, 957 69~ 957 72~ 700

F~rm Y~eld~ /~nual Equivalent
State Hate~ P~oje~t Enez~jy 6~964 6~964 21,08~ 21~08~ 22~038

I Loca~ Ene z~j y* 4 4 12 12 12
Gromd WaLer Opez’aE~ons ~ ~ 4~998 4~998 4~998
Tot. a~ 8, 019 8~ 019 26~ 094 26,094 27, Oh,8

i Firm Yield, I~E Benef±L 16,/~,4 16,444 b,3,863
Ned~an Year Shif~ Benef’iLs aL Banks Punp~ng Plane 6~0~9 ~ ._6_~.6 039 10~590 10~590
Tota~, Hedian and Firm 22, 483 27, 0~, 49, 902 54, 453 56, 242

I 0reteLl1 Net Benefits 20,366 22, 932 44, 710 47,276 47~ 7~9

* Local energy cosLs are reduced by HeLropoliL~ HaLer DisLricL energyrecovery.

!

I
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Table C-9

lCOI~IMED ECON~4IC ANALYSIS QF ADOITIONAL PtI4PING UNITS, PLANT CONSTRUCTION
(19P0 F~esent Valtm~ in Thousand 1985 Bellax-s)

AZ~.ez’llz~.ve
I

2-7.~ A-7.~

Fixed Annual Costs (Table C-5) 2,117 4,102 2,117 4,102

Median Year, Annual Equivalent BanefiEs I
Cost Savings

Capacity at Banks Pumping Plant 15,050 26, 140 15,050 26,140
Peak £nergy at Banks P~ping Plant ~ 5,771 2,115
Subtotal 17, 165 29, 911 17, 165 2% 911

I
Added Differential Cost Savings
Compared to Alternative 2-7.3(corps) .... 0 6, 106

I
Tot al Net Bene fits 17,16~ 29, 911 17,163 56, 017

Firm Yield, Annual Equivalent I
Water Supply Benefits .... 26, 597 26~ 597
Less Increased Costs ..... 14~985 -I~,985
Net Benefits .... 11,612 11,612

Tot al Median and Firm 17,16~ 29, 911 28, 775 47~ 629 I
Overall Benefit/Cost Batio 8. I 7. 5 15.6 11.6
O~erall Net Bane fits 15,0~6 25, 809 26,658 45, 527

i

I
I

I
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Table C-10

S~NSITIVITY ANALYSIS, EFFECTS (t" PLANT CONSTRUCTION VALLES QN ECONQHIC ANALYSIS
(.4nnu~lzed 199G VaXues J~ Thaummd 198P DoZIaz~)

2-6.4 ~.4 2-7.3(Corps) 4-7.3(Coz’ps)

I Construe- Canstz.ue- Co~t~u~- Constr~-
Purehuae t.io~ Pureh~m tion Pur~hm tion Purchase tion

Hedian Year, ToEal

I N~E BenefiEs ~,0)9 17, I~ 10,590 29,911 ~,0~9 17, I~ I~, 00~ ~, 017

Firm Yield,
Net Benefits -- O0 O0 O0 14,780 11,612 14,780 11,612

and Firm 6,039 17,163 10,590 29,911 20,819 28,775 27,783 47,629

I Fixed Cost
of Pumps 2,117 2,117 4,102 4,102 2,117 2,117 4,102 4,102

i Overall Net
Benefi~e ], 922 I~, 046 6, 488 25, 809 18, 702 26, 658 2~, 681 4~, 527

I
I
I

I
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ASSESSMENT OF THE IMPACTS OF THE
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ASSESSMENT OF THE IMPACTS OF THE
DELTA PUMPING PLANT IN THE STATE

WATER PROJECT SERVICE AREAS

The purpose of this study is to estimate the service area economic,

social and environmental impacts occurring from the expansion of the Delta

Pumping Plant (DPP).~/

Five operational studies were conducted to examine the yield poten-

tials of DPP expansion alternatives (Table D-I). The first study is the "no

action" alternative, in which there is no increased SWP yield resulting from

the DPP expansion.    Operational studies 2 and 3 assume the installation of two

or four additional pumps~ which would be operated under U. S. Corps of Engi-

neers (Corps) pumping restrictions. The increased firm yield of operational

studies 2 and 3 would be 57,000 acre-feet and 64,000 acre-feet, respectively.

If the additional two or four pumps are installed, but are not operated under

Corps restrictions, then the firm yield of the SWP would increase to

178,000 acre-feet and 188,000 acre-feet (operational studies 4 and 5

respectively).

In addition to increased firm yield, there would be an increased

capability of diverting intermittent winter unregulated flows with the pump expan-

siono If this capability is combined with ground water storage in the

San Joaquin Valley and Southern California service areas, then there will also

be an increased intermittent groundwater yield associated with the pump expan-

sion. For operational studies 2 and 3, this is about 9,000 acre-feet per year;

I/ The official name of the Delta Pumping Plant is the Harvey O. Banks Delta
Pumping Plant.
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!
Table D-I: Delta Pumping Plant Increased Firm Yield and                      ~

Intermittent Ground Water Yield

Increased
Assumed Maximum                    Increased     Ground W~er

No. of    Southern Monthly                    Firm Yield       Yield--
Operation Additional Delta    Exports U.S.C.E.     (thousands of (thousands

Study      Pumps      Works      (cfs)    Constraints acre-feet)     acre-feet)

1           0       None         6,400        Not               --               --
Applicable

2         2 or 4 None        7,300        Yes            57.0              9.0

3           4       None        up to        Yes            64.0             9.0
10,300

4         2 or 4 2nd Intake 8,500         No            178.0            43.0
Dredged
Channels

5           4      2nd Intake 10,300         No            188.0            43.0
Dredged
Channels

i_/ All five operation studies assumed a 1,200 cfs East Branch enlargement and a
1.5 MAF East Branch groundwater reservoir. Groundwater basin yield increases
occur due to increased storage and extractions during critical periods.
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for studies 4 and 5, it amounts to about 43,000 acre-feet. Groundwater yield

is allocated only to the Southern California and San Joaquin Valley service

areas because these are the only two service areas that would receive signif-

icant supplies from the SWP groundwater program.

Assumptions

To analyze the economic, social and environmental impacts that would

occur in the service areas as a result of expanding the DPP, the following

assumptions were made:

i.    SWP service areas that would be affected by the DPP expansion include the

North Bay, South Bay, San Joaquin, Central Coastal and Southern California

service areas. Because the Feather River service area is an area of

origin, it will receive its entitlement with or without the DPP expansion.

Voters in the Central Coastal service area have opted not to receive SWP

supplies (at least in the forseeable future). However, a contractual

obligation between DWR and the water agencies in that service area still

exists; thus this report estimates the DPP expansion impact of fulfilling

that obligation.~/

2. The yield of these alternatives has been allocated to the affected SWP

service areas in proportion to the service areas’ overall entitlement in

2020.3-/ For the Southern California, North Bay, South Bay and Central

Coastal service areas, all of the DPP allocation is assumed to be used for

M&I purposes. In the San Joaquin service area, it is assumed that

2/ The Central Coastal service area’s annual entitlement has recently been
-- reduced from 82,700 AF to 70,500 AF.

3/ These proportions are based upon a SWP yield of 4,190,200 AF (instead of
AF) exclusion of the Feather River service4,230,000 reflecting the area.
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90 percent of the DPP allocation will be used for agricultural purposes,

with the remainder M&I. Table D-2 summarizes the service area DPP firm

yield allocations, as well as the increased intermittent ground water

allocations, by service areas and by agricultural and M&I uses.

3. This analysis assumes that economic motives (employment and income) are

the primary determinants in population location. Thus, if water shortages

do develop in an area, it is assumed that there will be minimal population

relocation if employment opportunities remain. However, if employment

becomes affected by water shortages (for example, industry leaves the

area), then there could also be impacts upon the population. Accordingly,

this analysis examines the maximum effect of the DPP expansion upon M&I

income and employment, then translates these effects into population and

other environmental impacts.

4. DWR has established a goal of 600,000 acre-feet of M&I conservation and

waste water reclamation to be achieved in the SWP service areas by 2000.

This analysis assumes that this conservation is implemented by that date,

and it incorporates the least expensive and most easily implemental mea-

sures, including improved water use efficiencies and changed technologies

(substituting other inputs, such as capital and labor, for water in the

production process). This conservation is incorporated into Table D-3

(page D-12), which shows net water use and supply (1990-2000) for the

service areas. This table indicates water shortages in the service areas,

which in turn cause the economic and social impacts described in this

report.

5. The impacts represent average annual impacts resulting from the increased

firm yield of the DPPo The additional pumping capacity should be
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Table D-2: Delta Pumping Plant Firm and Ground Water Yield
Allocations by Service Area and Use

(thousands of acre-feet)

Firm Yield- Allocations

Uses~2/

Service Area Allocation~I/ M&I Agricultural

Southern California 34.0 34.0 0
38.1 38.1 0

106.1 106.1 0
112.0 112.0 0

San Joaquin 18.3 1.8 16.5
20.7 2.1 18.6
57.5 5.7 51.8
60.7 6 .I 54.6

Central Coastal 1 ¯ 1 1.1 0
1.2 1.2 0
3.4 3.4 0
3.6 3.6 0

South Bay 2.6 2.6 0
2.9 2.9 0
8.0 8.0 0
8.5 8.5 0

North Bay 1.0 1.0 0
i.I 1.1 0
3.0 3.0 0
3.2 3.2 0

TOTAL 57.0 40.5 16.5
64.0 45.4 18.6

178.0 126.2 51.8
188.0 133.4 54.6

Ground Water Yield Allocations

Uses~21

Service Area Allocation=-" M&I Asricultural

Southern California 6.3 6.3 0
30.1 30.1 0

San Joaquin 2.7 0.3 2.4
12.9 1.3 ii .6

TOTAL 9.0 6 ¯ 6 2.4
43.0 31.4 II.6

I_/ Service area firm yield allocation proportions: Southern California, .596;
San Joaquin, .323; Central Coastal, .019; South Bay, .045 and North Bay, .017.

2/ Use proportions: San Joaquin - .9 agricultural, .i M&I. All others 1.00 M&I.
7/ Service area ground water yield allocation proportions: Southern California,
-- .7; San Joaquin, .3.
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installed by 1990, thus the annual impacts presented in this report begin

in that year.

6. Finally, most of the information presented in this report is disaggregated

by SWP service areas, shown in Figure I. However, sometimes information

was only available by hydrologic basins, which are shown in Figure 2, or

by air basins, which are shown in Figure 3.

Summary

This study estimates the State Water Project (SWP) service area

economic, social and environmental impacts resulting from the expansion of the

Delta Pumping Plant (DPP). The first step is to allocate the increased yield

to the affected service areas; in this case, the Southern California,

San Joaquin, South Bay, North Bay and Central Coastal service areas. These

service areas will receive approximately 60, 32, 4, 2 and 2 percent of the DPP

firm yield, respectively. Once the allocations have been made to the service

areas, it is necessary to make a further allocation by the type of use: M&I or

agricultural. For the San Joaquin service area, it is assumed that 90 percent

of the supplies would be used for agricultural purposes, and I0 percent for

M&I. In the Southern California, South Bay, North Bay and Central Coastal

service areas, I00 percent of the supplies is assumed to be used for M&I

purposes.

Table D-3 summarizes projected net water use and supplies for hydrol-

ogic study areas containing the SWP service areas. The South Coastal study

area includes the South Coastal SWP Service Area; the Central Coastal study

area incorporates the Central Coastal SWP Service Area; the San Francisco Bay

study area incorporates the North and South Bay SWP Service Areas; and the

Tulare Lake study area includes the San Joaquin SWP Service Area. Figures 1

and 2 show the geographic boundaries of these regions; generally, the study

!
442

I

C--105728
C-105728





I
Figure 2. HYDROLOGIC BASINS OF CALIFORNIA ¯
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Table D-3
Net Water Use And Supply

1990 - 2000
(thousands acre-feet)

Net Water Use Water ;upply                          Water
1990 2000 1990 2000 Shortage

I--I i--;~ 2I--/I

3--~ Depen-I Over- I     Depen-I Over- [

1Hydrologic Study Area M&    Tota M& _ Total dable . draft Total dable draft Total 1990 2000

South Study Area~! 2,820 3,760 3,060 3,920 3,530 0 3,530 3,580 0 3,580 230 340

Tulare Lake 280 8,425 310 8,700 6,580 1,190 7,770 6,590 1,450 8,040 655 660

Central Coast 210 1,175 230~ 1,195 985 180 1,165 1,005 180 1,185 I0 10

San Francisco Bay I~050 !,275 1,090.i 1,325 I~225 20 1,245 1,260 0 1,260 30 65

I/ Source: Department of Water Resources, Bulletin 160-82 (Draft).
2--/ Includes allowances for conservation.
3/ Includes irrigation, municipal and industrial, wildlife and recreation, energy production and conveyance

losses.
4_./Includes Los Angeles, Santa Ana, and San Diego hydrologic study areas.



areas encompass larger geographic regions than the SWP service areas. The net

water use estimates have been adjusted to account for conservation; the water

supply figures include supplies delivered from the additional Delta pumps,

Cottonwood Creek, and from ground water storage.

As can be seen in this table, the Central Coastal and Tulare Lake

study areas were projected to remain in a groundwater overdraft condition into

the future. Beginning in 1990 (when the additional pumps are to be operation-

al), all the study areas are projected to have water shortages.

Economic Impacts. Economic impacts are the economic consequences resulting

from a project or other action, and can be classified as either direct,

indirect or induced. Direct economic impacts are those effects that occur as

immediate consequence from the use of the project’s output. For this report,

direct economic impacts include the differences in income and employment in the

SWP service areas with and without full SWP deliveries. These direct economic

impacts will have repurcussionary effects upon the local and state economies.

Included in these effects is the increase (or decrease) in the value of goods

and services which indirectly result from the project’s output (indirect

effects). Also included are the wages and other income that are reinjected

into the economy in the form of personal consumption expenditures (induced

impacts). In this report, these indirect and induced impacts are measured over

the entire State. Thus, the total economic impact includes the sum of the

service area direct impacts, as well as the statewide indirect and induced

impacts.

M&I. The water supply available from the additional pumps is divided into M&I-
and agricultural uses. Of the total M&I supplies, that portion to be used for

industrial purposes (based upon historical industrial water use) in each serv-

ice area is determined. For this analysis, it is assumed that only deliveries
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to the industrial sector (and not the residential, commercial or governmental

sectors) directly create income and employment because the water is used in the

production process for processing and cooling. It is further assumed that

water supply is the only constraint to further production.

Based upon these assumptions, differing amounts of water deliveries may

cause a change in the level and/or composition of a region’s industrial produc-

tion. Included in this production is that portion used for final demand and

that used for intermediate production. Final demand is that portion of gross

output that is used for final consumption, as in personal consumption, capital

formation, government purchases and exports. Because of doublecounting prob-

lems, that output which is used as input by other firms (intermediate produc-

tion) in the region is excluded.

For every dollar of industrial output delivered to final demand, some

portion of that dollar is returned to each of the productive inputs as income

in the form of economic profit to the firm owners, employee compensation, net

interest, indirect business taxes and capital consumption allowances. Changes

in final demand will also result in employment impacts. These income and

employment impacts are called direct impacts because they are an immediate

consequence of a change in water supplies.

The direct income and employment impacts will have indirect and

induced effects upon the local and state economies. Thus, the total impact of

a direct stimulus to the economy is the sum of the service area direct impact

and the statewide indirect and induced impacts. The Department’s input/output

(I/O) model is used to estimate the indirect and induced income and employment

impacts.

A.gricultural. Agricultural direct income impacts were determined for the

San Joaquin Valley using the Department’s linear programming model (L/P).
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Included in these direct income impacts are economic profit accruing to the

land owners, returns to management and returns to labor (wages). The income

values obtained in the L/P model assume that no other SWP facilities are built.

Direct agricultural employment impacts are estimated from the number of acres

irrigated and crop labor requirements (per acre). A~ in the M&I analysis,

indirect and induced income and employment impacts are estimated for the

agricultural sector.

Social Impacts. Population impacts are derived from the direct and local

indirect and induced employment impacts (permanent employment for the agricul-

tural sector). This assumes that economic motives (employment and income) are

the primary determinants in population location.

Population also affects land use. One aspect of land use is housing;

in the DPP impact analysis, the impact of population upon housing types (single

family and multiple family) is estimated. Land use impacts are closely associ-

ated with environmental impacts, which are discussed below.

Finally, the socioeconomic impacts in the Southern California service

area will need to be adjusted to account for the loss of Colorado River sup-

plies; an adjustment in the San Joaquin service area will also be needed to

account for the replacement of SWP surplus agricultural supplies.

In the Southern California service area, Colorado River entitlements

to MWD will be reduced from 1,200,000 AF to 550,000 AF in the late 1980s, as a

result of a 1964 Supreme Court decision diverting this entitlement to the

Central Arizona Project. In addition, the Supreme Court awarded the lower

Colorado River Indian tribes certain water rights that could potentially lower

MWD’s entitlement to 450,000 AF (and possibly only 400,000 AF) beginning in the

late 1980s. If it is assumed that all of the SWP facilities (existing and

planned) serve all the service areas collectively, then it could also be
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assumed that all of the individual SWP facilities contribute equally to reduc-

ing deficits in other water supplies in the service areas. For Southern

California, an average of 33 percent of SWP deliveries between 1990 and 2035

will be needed to replace water diverted annually (about 650,000 AF) to the

Central Arizona Project; hence, it will be assumed that 33 percent of the DPP

impacts in this service area can be regarded as a continuation of current con-

ditions. This replacement affects SWP M&I and agricultural deliveries.

From 1973 to 1980 there have been substantial deliveries of agricul-

tural surplus water to the San Joaquin service area (about 407,700 AF per year,

excluding 1977, the drought year). Future SWP agricultural entitlement deliv-

eries (totalling about 1,244,400 AF per year) will replace these historical

surplus deliveries, which are about 33 percent of projected future entitle-

ment.~/ M&I deliveries to this service area will not be affected by this

surplus replacement.

The DPP annual economic (income and employment) and social (popu-

lation and housing) impacts are summarized in Tables D-4 through D-7 for the

firm yield allocations (57,000, 64,000, 178,000 and 188,000 AF). Included in

these tables are the direct and total of direct, indirect and induced impacts,

as well as the replacement impacts (for the Southern California and San Joaquin

service areas). Total impacts for all service areas are presented with and

without replacement; however, the "with" replacement impacts represent the

"bottom line" in this impact assessment.

4--/ These future SWP entitlement deliveries are dependent upon the construction
of the SB 200 facilities. With the defeat of Proposition 9, it is
uncertain that these water deliveries could be made, at least up to the
year 2000.
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Table D-4: Summary - Average Annual Direct, Indirect and Induced
Income Impacts: Firm Yield Allocations

(millions 1982 $)
~

Firm

Incom~l lmpact s

Yield Direct
Service Area (TAF) Direct Indirect

and Induced

Southern California 34.0 $266.7 $ 907.5
Total Impacts 38.1 298.9 1,016.9

106.1 832.3 2,831.9
............................... 112.0 878.6 2~.989.3

Replacement impacts__/l 11.2 87.9 298.9
12.6 98.8 336.3’
35.0 274.6 934.2
37.0 290.2 987.5

Net Impacts 22.8 178.8 608.6
25.5 200.1 680.6
71.1 557.7

1,897:;. , 75.0 .......... 588.4 2~001

San Joaquin 18.3 4.2 14.7
Total Impacts 20.7 4.7 16.7

57.5 13.1 46.0
60.7 14.0 49.1

Replacement Impact~! 5.4 0.7 2.0
6.1 0.8 2.3

17.1 2.2 6.3
18.0 2.3 6.6

Net Impacts 12.9 3.5 12.7
14.6 3.9 14.4
40.4 10.9 39.7
42.7 II.7 42.5

Central Coastal i.I 4.8 19.3
1.2 5.2 21.1
3.4 14.8 60.0
3.6 15.6 63.2

South Bay 2.6 29.4 98.5
2.9 32.8 109.9
8.0 90.5 303.0
8.5 96.1 322.0

North Bay 1.0 6.4 25.0
I.i 7.1 27.5
3.0 19.3 74.9
3.2 20.5 79.9

Total (w/o replacement) 57.0 311.5 1,065.0
64.0 348.7

~,192.1178.0 970.0 ,315.8
188.0 .!~024.8 3~503.5

Total (with replacement) 40.4 222.9 764.1
45.3 249.1 853.5

125.9 693.2
~;375.3133.0 732.3 509.4

I/ Assumes 33 percent of SWP supplies replace lost Colorado River supplies.
7/ Assumes 33 percent of SWP agricultural entitlement supplies replace
-- past SWP surplus deliveries.
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Table D-5: Summa~ - Aver~eAnnual Direct, Indirect and In~ced
Employment Impacts:

Firm Yield Allocations
(thousands of person-years)

Firm             ~mploymen~ impacts
Yield                            Direct

Service Area                    (TAF)           Direct         Indirect
and Induced

Southern California                     34.0             7.2             43.1
Total Impacts                         38.1            8.1            48.3

106.1           22.5           134.4
112.0            23.7            141.9

Replacement ImpactsI-/                 11.2             2.4             14.2
12.6         2.7         16.0
35.0         7.4         44.3
37.0             7.8             46.9

Net Impacts                           22.8            4.8            28.9
25.5             5.4             32.3
71.1             15.1              90.1
75.0            15.9              95.0

18.3             0.4              2.3San Joaquin
Total Impacts                          20.7             0.5              2.9

57.5 1.3              7.4
60.7 1.5         8.1

Replacement Impacts~!                   5.4             0.I               0.4
6.1             0.i              0.4

17.1             0.2              0.9
18.0             0.3              1.3

Net Impacts                           12.9            0.3             1.9
14.6             0.4              2.5
40.4               I.I                 6.5
42.7         1.2          6.8

Central Coastal                             i.I              0.2               1.3
1.2             0.2              1.4
3.4             0.6              4.1
3.6             0.7               4.3

South Bay                                 2.6            0.8             3.2
2.9             0.9              3.5
8.0         2.5          9.8
8.5             2.6             10.4

North Bay                                 1.0            0.I              1.0
i.i              0.i               i.I
3.0             0.4              3.1
3.2             0.4              3.3

Total (w/o replacement)                 57.0             8.7             50.9
64.0             9.8             57.2

178.0            27.3            158.8
188.0            28.9            168.0

Total (with replacement)               40.4             6.2             36.3
45.3         7.0         40.8

125.9            19.7            113.6
133.0            20.8            119.8

I/ Assumes 33 percent of SWP supplies replace lost Colorado River supplies
7/ ~sumes 33 percent of SWP agricultural entitlement supplies replace

past SWP surplus deliveries.

!
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Table D-6: Summary - Average Annual Population Impacts:
Firm Yield Allocations
(thousands of people)

’~’irm
Yield

Service Area (TAF) Population Impacts

Southern California 34.0 75.8
Total Impacts 38.1 85.0

106.1 236.6
112.0 249.8

1/Replacement Impacts--- 11.2 25.0
12.6 28.1
35.0 78.1
37.0 82.5

Net Impacts 22.8 50.8
25.5 56.9
71.1 158.5
75.0 167.3

San Jo_aquln 18.3 0.4
Total Impacts 20.7 0.4

57.5 I.I
60.7 1.2

Replacement Impacts22/ 5.4 0
6.1 0

17 .i 0
18.0 0

Net Impacts 12.9 0.4
14.6 0.4
40.4 I. I
42.7 1.2

Central Coastal I.I 0.6
1.2 0.7
3.4 2.0
3.6 2.1

South Bay 2 6 0 3
2.9 0.4
8.0 1.0
8.5 i.I

North Bay 1.0 0.I
I.i 0.i
3.0 0.4
3.2 0.4

Total (w/o replacement) 57.0 77.2
64.0 86.6

178.0 241.1
188.0 254.6 ¯

Total (with replacement) 40.4 52.2
45.3 58.5

125.9 163.0
133.0 172.1

I/ Assumes 33 percent of SWP supplies replace lost Colorado River supplies
7/ Assumes 33 percent of SWP agricultural entitlement supplies replace

SWP surplus deliveries.past
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Table D-7: Summary - Average Annual Housing Unit Impacts:
Firm Yield Allocations

(thousands of units)

Housing unit impacts
Firm
Yield                          Single~3/ [    Multiple

............ Service Area              (TAF) .... Total ...... Family    _    Fa~l~
Southern California           34.0           30.9             18.0            12.9

Total Impacts               38.1          34.7           20.2           14.5
106.1          96.6           56.2           40.4
112.0         101.9            59.4            42.5

Replacement Impact__      11.2           10.2              5.9              4.3
12.6           11.5              6.7              4.8
35.0           31.9            18.6            13.3
~7.0       33.7        19.6        14.1

Net Impacts                 22.8          20.7           12.1            8.6
25.5           23.2            13.5             9.7
71.1           64.7            37.6            27.1
75.0           68.2            39.8            28.4

San Joaquin                    18.3            0.2             0.I             0.i
Total Impacts               20.7            0.2             0.I             0.I

57.5            0.5             0.4             0.I
60.7            0.5             0.4             0.i

Replacement Impact~!       5.4              0               0               0
6.1 0           0          0

17.1 0           0          0
18.0             0              0              0

Net Impacts                 12.9           0.2            0.1            0.i
14.6           0.2            0.i            0.I
40.4            0.5             0.4             0.i
42.7            0.5             0.4             0.i

Central Coastal                I.I            0.3             0.2             0.I
1.2            0.3             0.2             0.i
3.4            0.9             0.5             0.4
3.6            0.9             0.5             0.4

South Bay                       2.6            0.2             0.I             0.I
2.9            0.2             0.I             0.i
8.0            0.5             0.4             0.I
8.5            0.5             0.4             0.i

North Bay                      1.0           0.I            0.i               0
i.I            0.i              0.I                0
3.0            0.2              0.I              0.I
3.2            0.2             0.i              0.I

Total (w/o Replacement)      57.0           31.7            18.5            13.2
64.0           35.5            20.7            14.8

178.0          98.7            57.6            41.1
188.0         104.0            60.8            43.2

Total (with Replacement) 40.4            21.5            12.6             8.9
45.3 24.0            14.0            I0.0

125.9 66.8            39.0            27.8
133.0            70.3            41.2            29.1

I/ Assumes 33 percent of SWP supplies replace lost Colorado ~ver entitlement.
Assumes 33 percent of S~ agricultural entitlement supplies replace past S~
surplus deliveries.

3--/ Includes mobile homes.
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For the 188,000 AF firm yield allocation, the direct, indirect and

induced income impact, with replacement, totals about $2.5 billion per year, in

1982 $ (Table D-4). For the same allocation, the accompanying direct, indirect

and induced employment impacts for all the service areas total about 119,800

jobs per year, with replacement (Table D-5). The total population impact is

about 172,100, with a total housing unit impact of about 70,300 (Tables D-6 and

D-7, respectively ) for the 188,000 AF firm yield allocation. Acreage impacts

for the 57.0, 64.0, 178.0 and 188.0 TAF allocations are 5,900, 6,700, 18,600

and 19,700, respectively. With replacement, these impacts are 4,000, 4,500,

12,500 and 13,200, respectively.

For the intermittent groundwater allocations (9,000 and 43,000 AF),

the impacts are shown in Tables 1>-8 and D-9. With the 43,000 AF groundwater

allocation (with replacement), Southern California direct, indirect and induced

income impacts would be about $539.2 million per year. The San Joaquin impact

would be about $9.2 million. Acreage impacts for the 9.0 and 43.0 TAF alloca-

tions are 1,000 and 4,200, respectively. With replacement, the acreage impacts

are 670 and 2,800 acres, respectively.

Environmental Impacts. Environmental impacts resulting from the 188,000 acre-

foot firm yield allocation are summarized below. Environmental impacts would

also occur in lesser amounts for the other alternatives.

Air Quality. The projected total emission for each region from 1975 to 1995

are shown in Figure 4 (adopted from California Air Resources Board, State

Implementation Plan - Working Document, April 1978). Implicit in these projec-

tions is the assumption that there would be adequate levels of resources

(including water) to support the projected population levels in these regions.

These projections incorporate the sum of all water project impacts; therefore,

the air quality impacts resulting from the additional pumps are embodied in

these projections.
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Table D-8: Summary - Average Annual Direct, Indirect and Induced
Income and Employment Impacts:

Intermittent Ground Water Yield Allocations

Income            Employment
(millions 19825)     (thousands)

Direct,              Direct,
Intermittent              Indirect            Indirect

Service Area               Ground Water                  &                    &
....... (TAF)         Direct Induced Dirgct Induced

Southern California
Total Impacts                    6.3        $ 49.4 $ 168.2      1.3     8.0

30.1         236.1      803.4      6.4     38.1

Replacement Impacts~I/            2.1           16.5       56.1      0.4      2.7
9.9           77.7      264.2      2.1     12.5

Net Impacts                      4.2          32.9      112.1     0.9      5.3
20.2          158.4      539.2      4.3     25.6

San Joaquin
Total Impacts                     2.7            0.6        2.3        0        0

12.9            3.0       10.6      0.3      1.9

Replacement Impacts~2/            0.8            0.I        0.3        0        0
3.8            0.5        1.4      0.I      0.4

Net Impacts                        1.9            0.5        2.0        0        0
9.1            2.5        9.2      0.2      1.5

Total (w/o Replacement)            9.0           50.0      170.5      1.3      8.0
43.0         239.1      814.0      6.7      40.0

Total (with Replacement)           6.1           33.4      114.1      0.9      5.3
29.3         160.9      548.4      4.5     27.1

i/ Assumes 33 percent of SWP supplies replace lost Colorado River supplies,               l

2--/ Assumes 33 percent of SWP agricultural entitlement supplies replace past SWP
surplus deliveries.
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Table D-9: Summary: Average Annual Population and Housing Unit Impacts:
Intermittent Ground Water Yield Allocations

Housing Unit Impacts
Intermittent (thousands)

Service Area Ground Water Population
Yield Impact Single 3--/ Multiple
(TAF) (thousands) Total Family Family

Southern California
Total Impacts 6.3 14.0 5.7 3.3 2.4

30.1 67.1 27.4 16.0 11.4

Replacement~’ 2.1 4.7 0.3 0.2 0.1
I!

Impacts                    9.9 22.1 1.2 0.7 0.5

Net Impacts 4.2 9.3 5.4 ~ 3.1 2.3
20.2 45.0 26.2

I

15.3 10.9

San Joaqu:tn
Total Impacts 2.7 0. I 0 0 0

12.9 0.3 0.I 0.i 0

Replacement-r-" 0 8 0 0 0 0
Impacts 3.8 0 0 0 0

Net Impacts 1.9 0.I 0 0 0
9.1 0.3 0.i 0.i 0

Total (w/o 9.0 14.1 5.7 3.3 2.4
replacement) 43.0 67.4 27.5 16.1 11.4

Total (with 6.1 9.4 5.4 3.1 2.3
replacement) 29.3 45.3 26.3 15.4 10.9

i/ Assumes 33 percent of SWP supplies replace lost Colorado River entitlement.
i/ Assumes 33 percent of SWP agricultural entitlement supplies replace past

SWP surplus deliveries.
3--/ Includes mobile homes.

457

C--105743
C-105743



Figure 4. SERVICE AREA EMISSIONS TOTALS
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Because adverse air quality is an existing, rather than potential

problem, any growth within the SWP service areas may be expected to have an

effect on the service areas’ air quality, either decreasing air quality, or

making it more difficult for State and Federal air standards to be met.

Most regions will probably show slight increases of particulates,

sulfur dioxide, and oxides of nitrogen. However, more stringent automobile

emmisslon standards will reduce oxidants and carbon monoxide emissions.

I.    Southern California Service Area. Oxidant concentrations have begun to

decline in the Southern California service area. During 1975, the air quality

standard for one-hour concentrations of oxidant was exceeded on 262 days in the

South Coast Air Basin, compared with 151 days in 1980.

Carbon monoxide concentrations are declining, primarily as a result

of emissions restrictions on motor vehicles. The decline is most noticeable in

the South Coast Air Basin, where maximum eight-hour concentrations are ten

parts per million less than a decade ago.

Maximum nitrogen dioxide concentrations have dropped in the South

Coast Air Basin, although they vary greatly from year to year. In the

San Diego.Air Basin, the maximum concentrations of this pollutant have remained

relatively constant.

2.    North and South Service Areas. Maximum oxidant concentrations haveBay

declined somewhat in the San Francisco Air Basin. During 1975, the air quality

standard for one-hour concentrations of oxidant was exceeded 69 days in the

basin, compared with 46 days in 1980.

Carbon monoxide concentrations are showing declines as a result of

stricter automobile emissions standards.

In the San Francisco Bay Air Basin, the maximum concentrations of

nitrogen dioxide have remained relatively constant, probably because of an

increase in the number of stationary combustive sources and because control of
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nitric oxide emissions from automobiles has not been as vigorous as the control

of other emissions.

3.    San Joaquin Valley Service Area. During 1975, the number of days in the

San Joaquin Valley Air Basin exceeding the one-hour ambient air quality stan-

dard for oxidant was 131, compared to 125 days in 1980. The number of days in

1980 exceeding the one-hour standard in Kern County was 84. Oxidant emissions

are projected to decrease slightly.

Particulate emissions, sulfur dioxide, nitrogen oxides, and carbon

monoxide are all projected to increase in the future, largely due to an expan-

sion of industrial and agricultural activity.

4.    Central Coastal Service Area. Oxidant concentrations have declined

somewhat in the Central Coastal Service Area. During 1975, the air quality

standard for one-hour concentrations of oxidant was exceeded on 156 days in the

South Central Coast Air Basin, compared with 143 days in 1980.

Carbon monoxide concentrations are declining, primarily as a result

of emissions restrictions on motor vehicles.

Air quality impacts resulting from this project would be minimal.

Hydrology and Water Quality.

i.    Southern California Service Area. Instream deliveries of SWP supplies

could support stream and riparian environments in Southern California. Pro-

grams of this type would be esthetically pleasing, especially within or near

urban areas. However, instream programs using SWP water would be dependent

upon the availability of these supplies, and presently not enough supplies are

available for this use.

Ground water recharge programs will continue in this service area.

Because many of the ground water basins are adjudicated, quality conditions

should continue to improve as the proportion of SWP supplies to Colorado River

supplies increases.
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SWP supplies benefit the overall quality of water in the Southern

California service area. Recharging with SWP water improves ground water qual-

ity and helps stablize the ground water levels. Blending of SWP supplies with

Colorado River water greatly improves the overall water quality. In fact,

Colorado River water must be blended with water from a good quality source

before it is within standards recommended for drinking water by the State of

California.

This quality improvement also has many benefits to the consumer,

including improved taste and longer lifetimes for appliances and fixtures.

The water quality control plans adopted for this area, as for all

areas of the State, assume deliveries of water from the SWP as contracted. No

adverse water quality effects will arise from the use of additional SWP sup-

plies in this area, if the recommendations of the State Water Resources Control

Board are implemented.

2.    South Bay Service Area. Streamflow in Alameda Creek in the South Bay

service area should increase in the future as deliveries from the State Water

Project are increased. This will affect riparian vegetation and associated

wildlife along Alameda Creek.

Ground water management programs using SWP supplies for recharging

will continue. These programs, which are a local responsibility, improve over-

all ground water quality and prevent subsidence and sea water intrusion.

The southern San Francisco Bay may still have water quality problems

in 1990 because of nonpoint source discharges.

3.    N~rth..Ba~ Service Area. Streamflow in the North Bay service area should

not differ significantly from present conditions. There would be no impacts to

the ground water resources of this service area.

461

05747
C-105747



By 1990, this service area should not have any significant water

quality problems from the use and disposal of municipal and industrial water

supplies. Any new industries locating here would have to meet waste discharge

requirements issued by the Regional Water Quality Control Board to ensure

proper treatment and disposal.

4.    San Joaquin Val.le~ Service Area. Streamflow in the San Joaquin Valley

service area should not differ significantly from present conditions.

Overdrafting of the ground water basin in this service will continue

until sources are imported or land is removed from production. Overdraft could

be as great as 1,130,000 acre-feet by 2000 in Kern County alone, assuming full

SWP deliveries.

Because the San Joaquin service area lies in a closed basin, most of

the salts brought to the irrigated lands (primarily through the application of

chemicals and water) tend to accumulate in the soils and subsurface water.

Continued applications of SWP water will add to the accumulation of salts.

The accumulation of salts in the basin also contributes to the drain-

age problem. This occurs in areas where brackish water is within five feet of

the ground surface. The use of imported SWP water has contributed to the

increase in the drainage problem area in the San Joaquin Valley. Prior to

delivery of SWP water, there were approximately 12,000 acres of drainage prob-

lem areas in the San Joaquin service area, while the portion of the drainage

problem area presently being irrigated with SWP water is estimated at 71,000

acres.

If nothing is done to correct this drainage problem, the salt buildup

will continue, leading to agricultural lands being taken out of production and

the degradation of underlying water supplies by poor quality "perched" water.

A management plan for the collection, reuse, and disposal of drainage water has



been developed by the Department of Water Resources, the U.S. Bureau of Recla-

mation, and the State Water Resources Control Board.

No significant surface water quality problems are expected to occur

in this service area in 1990 or beyond because of M&I water use. However,

because of high water use rate in this area, and because of the reduced taxing

ability of local governments, financing of municipal waste water treatment

plants may become very difficult in the future.

5.    Central Coastal Service Area. Streamflows in the Central Coastal service

area should not differ from existing conditions.

Although this service area currently has overdrafted ground water

basins, importation of SWP supplies will not necessarily reduce this overdraft.

Research by the Santa Barbara County Water Agency suggests that farmers would

continue pumping from overdrafted basins without litigation to reduce pumpage

to the estimated safe yield of the basins,z/

Depending upon the ability to finance upgrading of treatment facil-

ities where necessary, no water quality problems should exist from municipal

effluent causes in this service area. Service by the SWP to this service area

may benefit the overall water quality by blending with existing sources or by

use for ground water recharge.

Biological Environment. With the four additional pumps, there would be an

increase in the number of acres of native vegetation that would be urbanized or

otherwise affected than without the project.

5/ Santa Barbara County Water Agency, Environmental and Water Resources
Reconnaissance Study for SWP and Alternatives, January 1979.
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Similarly, a small number of wildlife would be disturbed with this

project. Additionally, wildlife could be affected by the increase in

recreational use associated with growth induced by this project.

The degree of impact on wildlife will vary, but it is anticipated

that habitat and wildlife will be lost directly as a result of urban growth.

Indirect losses will be the result of diversions of streams for municipal water

supplies, increased effluent discharges, and intensified use of remaining open

spaces. Some of these losses, such as those resulting from stream diversions,

could be lessened if SWP water is used to replenish these streams directly or

to replace these diversions, making more water available to wildlife.

I.    Southern California Service Area. In the Riverside County portion of the

service area, threatened habitats include riparian habitat, lakes, and reser-

voirs, and upland habitats such as coastal sage scrub and chaparral. Riparian

habitats, such as those found along the Santa Ana River, provide cover and

water within urban areas and support numerous wildlife species such as herons,

Least Bell’s Vireos and Yellow-billed Cuckoos. Disturbance of the areas sur-

rounding lakes and reservoirs could impact wintering raptors, including Bald

Eagles, and thousands of migrating waterfowl. Other areas that could be

impacted by urban expansion include upland habitats. These habitats support

numerous wildlife species including deer, quail, foxes, ground squirrels, and

numerous raptors. Urban growth in the San Jacinto and Santa Rosa mountains and

the Coachella Valley could impact the Southern Rubber Boa and the Coachella

Valley Fringe-toed Lizard.

The desert of Southern California has in the past been adversely

impacted by the activities of off-road vehicle users. These users have in some

areas completely stripped away native vegetation, making it possible for non-

desirable species to become established, forcing the decline of small mammal
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populations. In some instances, off-road vehicle activities have destroyed the

nests of ground-nesting species including the horned lark and Gambel’s quail.

Destruction of desert habitat and its associated wildlife is a serious concern

because of the sensitivity of the resource and its resident wildlife. Impacts

to this resource are expected to continue into the future as additional water

generates increased economic opportunities, which stimulates more growth in the

service area. This impact would be mitigated in part, however, by the imple-

mentation of the U. S. Bureau of Land Management’s Desert Plan. It is antici-

pated that this plan will reduce adverse impacts to fragile desert resources by

restricting off-road vehicles in sensitive areas and by prohibiting vehicular

recreation in wilderness area.

Restricting off-road vehicle use will have some positive effects on

sensitive desert species. However, future urban expansion in desert areas,

especially in the Coachella and Antelope Valleys, is still expected to threaten

these sensitive species. In the Coachella Valley area, for instance, urban

growth during the next 20 years is expected to occur in significant amounts in

or around the cities of Palm Springs, Palm Desert, Indio, and Coachella. A

significant portion of this growth would encroach on habitat of the Coachella

Valley Fringe-toed Lizard.

Although the Coachella Valley does not presently receive SWP water,

it is anticipated that its future SWP entitlement water will continue to be

exchanged with neighboring water agencies for water from the Colorado River.

In addition to these exchanges there have also been proposals to construct an

aqueduct to allow the area to receive SWP water directly. Subsequently, it is

highly probable that SWP future water supplies would accommodate a portion of

the economic growth expected in this region.
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It is possible that a portion of this new development may occur

within the general range of the Coachella Valley Fringe-toed Lizard. The prob-

ability of impacting this species may be diminished in the future, however, if

Riverside County’s plan to establish a lizard habitat preserve and to control

the use of wind erosion abatement measures to insure protection of lizard

habitat are successfully implemented.

2.    South Bay Service Area. Increased urbanization in this service area could

lead to a faunal shift from animals that have adopted to the native grass lands

community and agricultural development to those species that are more readily

adaptable to an urban environment.

Increasing urbanization in the Livermore Valley area (see Land Use)

could reduce the available habitat of the rare Alameda Striped Racer

(Masticophis lateralis euryxanthus). This snake lives in the valleys, foot-

hills, and low mountains of the Coast Range east of San Francisco Bay. Its

habitat has been reduced in recent years by suburban development. Growth has

also reduced, and is expected to further reduce the habitat of the endangered

San Joaquin Kit Fox. Increased recreational use of local lakes and reservoirs

could displace the Bald Eagle, an endangered species. Bald Eagle sightings

have occurred in the Bay Area, although no known nesting sites exist.

Possibilities for wildlife enhancement include instre~m deliveries of

SWP water to preserve riparian habitats and waterfowl enhancement programs

where water is ponded for artificial recharge of ground water basins.

3.    North Bay Service Area. As urban growth continues in uncultivated open

spaces, the change from natural vegetation species to introduced species will

be accelerated.

As in the case of the South Bay service area, the increased

recreational use of local lakes and reservoirs could displace the endangered
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Bald Eagle. Bald Eagle slghtlngs have occurred in the Bay Area, although no

known nesting sites exist. Growth in this service area will not impact other

listed species.

Increased urban growth around Suisun City, Fairfield and Vacaville

would substantially increase traffic congestion and elevate ambient noise

levels throughout the area. This growth, congestion and increased noise would

adversely impact the urban fringe environments and generally diminish the open

space and wildlife value of these lands.

Possibilities for wildlife enhancement include instream deliveries of

SWP water to preserve riparian habitats. DWR is presently improving habitat in

the Suisun Marsh as part of its mitigative measures for the SWP.

4.    San Joaquin Valley Service Area. Much of the natural environment in this

service area has been altered by agricultural activities. In some of the Kern

County Water Agency (KCWA) member units such as Wheeler Ridge-Maricopa,

Semitropic, Buena Vista, Tehachapi-Cummings, Empire Westside, Tulare Lake

Basin, and County of Kings Water Districts, the increased deliveries will

maintain the present land use patte{n and would therefore have little impact on

wildlife populations.

In the remaining districts, increased deliveries of SWP water sup-

plies could cause new lands to be cultivated and subsequently cause a faunal

shift from animals that have adapted~to the native subshrub community to those

that can more readily adapt to an irrigated cropland environment. Kangaroo

rats, whiptail lizards, and San JoaquinAntelope Ground Squirrel populations

will be reduced, while populations of species with high reproduction rates or

greater adaptability to irrigated cropland, such as the California ground

squirrel, deer mouse, and pocket gopher, will also increase. Some bird species

such as Brewer’s Blackbirds, crows, and sparrows will increase. Populations of

467

C--105753
C-105753



shrikes and raptors, however, can be expected to decline, since these species            1

generally decrease in areas of intensive agriculture.

Rodent populat~ons could increase to the point where control by                 I

rodenticides must begin. Some direct wildlife losses can occur from the short-

term food chain transfer of some of the less persistent restricted materials.            I

Increased use of rodenticides could impact carnivores further up the food

chain.

In the Henry Miller Water District, in Kern County, increased SWP              I

water supplies could have a beneficial effect on wildlife by increasing the

size of the Buena Vista Aquatic Recreation Area, a marsh area north of Buena              i

Vista Lake. This increase would be the result of amplified tailwater                      I

operations and seepage.

Agricultural expansion in the San Joaquin Valley is chiefly respon-            I

sible for the decline of the San Joaquin Kit Fox (~u~pe~ macrotis mutica), the

San Joaquin Antelope Squirrel (~mn0.sp~rmoph~.!us nelsoni), the Giant Kangaroo

Rat (Di.podomy~ ingens), and the Blunt-nosed Leopard Lizard (Crgtaph~tus silus).         I

These species historically occurred on the valley floor, foothills, and the

western edge of the San Joaquin Valley but are now threatened by continued               I

habitat loss due to cultivation. Further agricultural expansion in the western

San Joaquin Valley will further reduce the habitat available for these                     I

species.

Impacts to rare and endangered wildlife would be minimal in the

Wheeler Ridge-Maricopa, Semitropic, Empire West Side, Tulare Lake Basin, and             I

County of Kings Water Districts because these districts have already been

extensively cultivated.                                                                                   I

In the remaining KCWA member units, increasing SWP water supplies

could allow existing habitat to be converted to cropland, thus adversely
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i affecting the rare San Joaquin Kit Fox, the San Joaquin Antelope Squirrel, the

endangered Blunt-nosed Leopard Lizard, and the endangered Giant Kangaroo Rat.

I The Bald also be affected because thisendangered Eagle may adversely species

is always forced out of areas where intensive agriculture is under way through

I          the elimination of foraging and habitat areas.

i Such impacts could be significant in such districts as Belridge,

Berrenda Mesa, Lost Hills, Cawelo, and Devil’s Den, because these districts

have the greatest potential for bringing new lands under cultivation by con-

verting existing areas of natural vegetation. The potential cultivation for

I          the 188,000 acre-foot allocation is about 13,200 acres (after accounting for

i
r eplacement) for all the SWP contractors in this service area. This represents

about five percent of the presently irrigated acreage within the SWP service

I area.

Predictions concerning the extent and specific location of potential

agricultural expansion in these districts cannot be accurately made at this

time. Specific decisions on expansion are generally made by the farm operators

and the various districts, based mainly on engineering, economic, and financial

I considerations. Thus, it is difficult to correlate the potential conflicts of

such expansion with the recovery plans for the Blunt-nosed Leopard Lizard and

I         San Joaquin Kit Fox. The specific priority habitat areas should be considered

in any specific plan for expansion.

I 5.    Central Coastal Service Area. In the past, destruction of coastal and

inland marshes by filling and draining has reduced valuable wildlife habitat

and unless careful land use planning is used in the future, adverse impacts on

I these sensitive biological resources will continue to occur.

Importation of SWP water could have a significant beneficial effect

I          on the fisheries in reservoirs along its distribution route. A new fishery

I
469

C--105755
(3-105755



consisting of warm water nonanadomous fish and invertebrates of the

Sacramento-San Joaquin Delta would soon become established in terminal

reservoirs. This could significantly add to the areas fisheries and result in

increased recreation potential.

In addition to the potential for SWP supplies to create new fisher-

ies, existing fisheries would also benefit, since seasonal fluctuation in

reservoirs could be reduced by the addition of the imported water. This

increased reservoir stability would be especially beneficial for species such

as sunfish and black bass that are dependent upon shallow shoreline areas for

spawning, feeding and cover (Jones & Stokes, 1979).

Imported SWP deliveries could have a positive impact on anadromous

fish populations should this water be used in lieu of ground water by averting

the potentially adverse impacts associated with excessive ground water extrac-

tions which lower water tables and reduce instream flow. Additionally, SWP

water could be used to supplement existing surface flows, thereby reducing the

effects of sedimentation and chemical pollution from both urban and

agricultural users on instream fishery resources.

Disturbances and destruction of coastal and inland marshes and ripar-

ian areas have in the past impacted a number of sensitive and endangered bird

species including the American Peregrine Falcon, Light-footed Clapper Rail,

California Least Tern, Belding’s Savannah Sparrow, California Brown Pelican,

and Least Bell’s Vireo and the rare California Black Rail.

The greatest threat to these rare and endangered species is the

diminution of coastal wetlands. The peregrine falcon uses wetlands for feeding

during the winter, while the other species maintain resident and/or nesting

populations in these areas. If these sensitive species are to be protected in

the future, it is imperative that these coastal wetlands be preserved.
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In the Santa Barbara County portion of the service area two of these

bird species, the Belding’s Savannah Sparrow and the Light-footed Clapper Rail

occur in and around Carpinteria Marsh and Goleta Slough. In the Carpinteria

Marsh~6/ area the greatest threat to these endangered and other wildlife species

comes from urban expansion while in the Goleta Slough area,~/ future airport,

road and recreation expansion, which has already claimed over sixty percent of

the original marsh, continues to threaten the area. Recent surveys by the

Department of Fish and Game of peregrine falcon populations have shown that

this species is slowly recovering. In an effort to improve its breeding suc-

cess, the California Fish and Game Commission has established the Morro Rock

Ecological Reserve. The Morro Bay area also provides habitat for the endan-

gered California Brown Pelican and Morro Bay Kangaroo Rat, and the rare

California Black Rail.

Increasing urbanization in the Baywood Park and Los Osos communities

near Morro Bay has reduced the available habitat for the Morro Bay Kangaroo

Rat. (Duoidints heermanni morroensis). Expanding urban areas into the Morro

Bay Kangaroo Rat’s habitat could lead to further declines. Also this species

could be affected by any increased recreational use induced by this project.

Construction of the Coastal Branch of the California Aqueduct to

serve Santa Barbara and San Luis Obispo Counties could have substantial impacts

on vegetation and wildlife. Although a construction route has not been chosen,

6--/ The Carpinteria Marsh supports significant waterfowl populations averaging
over 60,000 duck use-days and over 190,000 shore bird use-days annually
(Concept Plan for Wintering Waterfowl Habitat Preservation, U.S.F.W.S.,
1979).

~/ Goleta Slough is also heavily used by waterfowl averaging over 150,000
annual use-days )Concept Plan for Wintering Waterfowl habitat Preservation,
U.S. F.W.S., 1979).
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mountainous and foothill terrain having a high wildlife value will be tra-

versed. (See Environmental and Water Resources Reconnassance Study for SWP and

Alternatives~ prepared by the Santa Barbara County Water Agency, January 1979).

Studies concerning alternative routes will require careful consideration of

environmental values, and necessary environmental documentation will be pre-

pared and reviewed.

Pesticide Use.

i.    San Joaquin Valley Service Area. The majority of SWP water delivered to

this area is used for agricultural purposes. As deliveries to this area are

increased, the potential for increasing the amount of agricultural land in

production and the number of lands that are double-cropped also increases.

Subsequently, additional water supplies for agricultural use would increase the

risk of conditions that could harm the environment and human health.

In 1977, the drought caused a curtailment of water supplies for agri-

cultural use; however as water supply conditions returned to normal, increased

pesticide use occurred. While other variable environmental and economic fac-

tors such as, climate, type of crops, etc., play an important role in the use

of pesticides, water is the most significant of these factors in determining

the use and amounts of pesticides. The number of pounds of pesticides applied

in Kings County during the period 1977-80 are shown below:

Pesticides Applied in Kings County
(thousands of pounds)

1980                 3,514.0
1979                 4,183.5
1978                 3,740.2
1977                 2,645.9

Source: Dinsdale, Larry. California Department of Food and Agriculture,
Sacramento. August 8, 1981. Personal Communication.
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The San Joaquin Valley is the leading user of both restricted and

nonrestricted pesticides in the State. Insecticide applications for the

control of lepidopterous larvae (primarily Hellothla thecutworms ~ zea, peach

twig borer, cutworms and gray worms, and aphids, mites, and lygus); fumigation

to control weed seed and pathogens; and herbicide applications for broadleaf

weed control, were the major areas of restricted pesticide use in the region.

Dust formulations accounted for 24.6 p~rcent of the total pesticide use and

35.8 percent of the restricted pesticides were applied by alr.~/

Pesticide contamination associated with agriculture can result from

drift or volatilization of materials applied to the fields or other neighboring

areas. Movement through the atmosphere is the most common route of transporta-

tion of pesticides and is probably the major source of pesticides found in

terrestrial wildlife habitat. In aquatic habitats, contamination can occur as

a result of pesticide transfer through agricultural return and waste water.

Other ways pesticides can enter the environment include spills and other accl-

dents, and in industrial effluent.

It is extremely difficult to assess the impact of pesticides on the

ecosystem. Toxic effects of pesticides on wildlife, even large mammals, may go

unnoticed. In many cases, although numerous instances in which thousands of

fish and other aquatic organisms and hundreds of waterfowl and other birds have

been poisoned by pesticides in the water or on treated land have been docu-

mented, it is difficult to identify the material responsible.

The most serious effects of pesticide exposure are likely to occur

among those persons who work directly with these chemicals. Those most

8--/ Report on Environmental Assessment of Pesticide Regulatory Programs, Draft,
Department of Food and Agriculture, 1978.
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susceptible to poisoning hazards, include farmworkers, greenhouse and nursery

workers, manufacturing and formulation plant workers, and pesticide applica-

tors. Another potential high risk group includes these persons living in the

agricultural areas themselves.

Land Use.

I.    Southern California Service Area. This service area will continue to

grow, and the pressure for urban and suburban land will increase as land

becomes more scarce. It is expected that agricultural land will continue to

taken out of production (with or without the four additional pumps) for sub-

division, despite greater emphasis given to the preservation of agricultural

lands throughout the State. The most intense urban growth is expected in

Ventura County, Southern Orange County, the Riverside area, western San Bernar-

dino County and western San Diego County. Projected land use in counties

encompassing the service area is shown below:

Southern California Counties Projected Land Use
(I,000 acres)

Land Use                               1990                           2000

Urban-Suburban                     1,525-1,575                     1,560-1,640
Irrigated Agriculture             530-580                        490-525

Source: Environmental Impact Planning Corporation, Delta Pumping Plant
Supplemental Report, October 1978.

Table D-7 indicates that approximately 68,200 housing units

(39,800 single family and 28,400 multiple family) would be impacted by the

188,000 acre-foot allocation. The acreages displaced by these housing units

include 7,960 acres for single family and 1,425 acres for multiple family, for

9/
a total of 9,385 acres.--

9--/ Assumes 5 units/acre are required for single family development and
20 units/acre for multi-family.
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As developable land becomes scarce, as it already is in some areas of

Orange and Los Angeles Counties, pressure to develop land with wildllfe habitat

will increase. Local agencies will have to purchase and preserve lands with

significant biological resource value.

2, .South Bay Service Area. By 2000, twenty percent of the total land will he

urbanized (see below). About 910,000 acres will remain in open public lands

and other areas where cities have taken action to exclude urban development.

It appears that by 2000 almost all land available for development will have

been urbanized, and the only vacant lands will be those which are set aside for

public use, or for which there are development constraints. In the Livermore

Valley area of Alameda County, land use changes from the present to 2000 may be

large. Presently~ this area appears to have a rural atmosphere and is sur-

rounded by areas of agriculture and’open space. By 2000, this area will prob-

ably be considerably urbanized.

South Bay Counties Projected Land Use
(thousands of acres)

Land Use                                     1990                     2000

Residential                                     176.3                   183.3
Industrial Commercial                            62.6                     66.1
Developable Industrial                             14.7                      12.1
Residential Available                               --                      0.4
Other                                            i~062.1                  I~053.8
Total Area                                        1,315.7                   1,315.7

Source: Association of Bay Area Governments, Revised Series 3 Projections Base
Case I, 1978.

Table D-7 indicates that approximately 500 housing units (400 single

family and I00 multiple family) would be impacted by the 188,000 acre-foot

allocation. The acreages displaced by these housing units include 80 acres for

single family and 5 acres for multiple family, for a total of 85 acres.
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In Alameda County, potential exists for suburban growth in and around

the Livermore Valley in areas that ~ay have moderate wildlife value. The

county general plan calls for recreational use of those lands with the highest

wildlife value. The urbanization pressure this area has planned to receive

will degrade the wildlife value of the county through residential, industrial,

and recreational development. Comparatively little new land will be urbanized

in Santa Clara County, and wildlife impacts should be minimal.

3.    North Bay Service Area. Growth in Napa County does not appear to be con-

strained by the availability of land, but rather by increased growth controls.

During the spring of 1978, Napa County voters were asked their opinion of the

desired population growth and over 70 percent preferred less than 115,000 by

2000.

On November 4, 1980, the voters adopted Measure A, a slow growth

iniative. A growth management element adopted by the county Board of Super-

visors set the annual allocation of dwelling units within the unincorporated

area at 134 units, which would allow an annual increase of approximately one

percent.

In Solano County, expansion of cities is leading to the breakdown of

existing 5-acre and 2-1/2-acre parcels into 1-acre parcels. Water-related

industry with large plants that require access to water has been proposed for

the southeastern part of the County, near Rio Vista. This is outside the

present delivery area. Urban and residential expansion is expected to increase

until after 2000. Estimated land use in the North Bay service area is shown

below.
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North Bay Service Area Projected Land Use
(thousands of acres)

Land Use                                                      1990                    2000

Residential                                               31.8                  49.3
Industrlal-Commercial                                     11.5                   13.6
Agriculture                                             203.7                 191.4
Prime Developable                                         8.3                   3.3
Other                                                  774.6                772.3

Total Area                                       1,029.9               1,029.9

Sources: Association of Bay Area Governments, R~vlsed Series 3 Pro~ections~
Base Case I, 1978. Environmental Impact Planning Corp., Delta
Pumpin~ Plant Supplemental Report, 1978.

Table D-7 indicates that approximately 200 housing units would be

impacted by the 188,000 acre-foot allocation. The acreages displaced by these

housing units total about 25.

Increased urbanization and industrialization will undoubtedly cause

development of lands that have some wildlife value. Construction of Phase II

of the north Bay Aqueduct will also displace wildlife. This is discussed in a

separate Environmental Impact Report.

4.    San Joaquin Valley Service Area. Agriculture in Kern and Kings Counties

can be expected to continue the trend toward larger, fewer, and more economic-

ally efficient farms. About 700,000 acres of irrigated land are projected for

1990 and beyond in the San Joaquin Valley service area.I0/ Kern County has

zoned urban areas to minimize intrusion on agricultural land. Expansion of

urban areas must be contiguous with existing urban areas.

!
I0___/ Gerald Dean and Gordon King, Pro~ection of California Agriculture to 1980

and 2000: Potential Impact of San Joaquin Valley West Side Development,
Giannini Foundation Research Report No. 312, September 1970; California
Department of Water Resources, "Post Project Economic Evaluation,
San Joaquin Valley Service Area, 1975." A memo report used to update
service areas.
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Table D-7 indicates that approximately 500 housing units (A00 single

family and I00 multiple family) would be impacted by the 188,000 acre-foot

allocation. The acreages displaced by these housing units include 80 acres for

single family and 5 acres for multiple family, for a total of 85 acres.

5. Central Coastal Service Area. Although urbanized acreage is expected to

increase, agriculture will continue to be the dominant land use. No major

conversion of agricultural lands to urban uses is foreseen within Santa Barbara

County for the next two decades because of the agricultural preserve program

under the Williamson Act and because of city and county land use and growth

policies. Land use changes resulting from this project would be minimal.

Projected land use in the Central Coast Service Area is shown below.

Central Coast Service Area Projected
Land Use

(thousands of acres)

Land Use                                          1990                         2000

Residential                                    109.7                       128.2
Industrial-Commercial                             35.8                          42.5
Agriculture                                       1,357.9                        1,360.0
Open Space                                       1,050.1                       1,050.0
Public Use                                       134.3                        139.7
Vacant                                              1,200.0                        1,167.4

Total                                         3,887.8                      3,887.8

Source: Environmental Impact Planning Corp., Delta Pumpin~....Plant Supplemental
Report, 1978.

Table D-7 indicates that approximately 900 housing units (500 single

family and 400 multiple family) would be impacted by the 188,000 acre-foot

allocation. The acreages displaced by these housing units include i00 acres

single family and 20 acres for multiple family, for a total of 120 acres.for

,!
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Continued urbanization in this service area will undoubtedly displace

some wildlife. The extent of disturbance is unknown at this time, but careful

land use planning will be necessary to avoid significant adverse impacts and

sensitive biological resources, such as’ floodplains and sloughs. It is antic-

ipated that most of this expansion will occur in or near already developed

areas. Increased recreational use may disturb areas of particular biological

significance, such as California condor habitat.

General plans prepared by local government agencies in these service

areas identify areas suitable for further development, as well as those to be

reserved for open space. It is the responsibility of local planning agencies

to evaluate each proposed development on an individual basis to insure compli-

ance with these plans.

Cumulative Socioeconomic Impact~. The State Water Project was authorized in

1960 to serve supplemental water demands in the following service areas: North

and South Bay, San Joaquin, Southern California, Feather River and Central

Coastal. Although the effects of any one facility.(such as the Delta Pumping

Plant) may be limited in the service areas, cumulatively the SWP could have a

major impact upon the State. This section examines the average annual cumula-

tive impacts of the SWP upon the service areas (excluding Feather River, which

has area of origin priorities) in these ti~e periods: 1980-1989, 1990-1999,

2000-2009 and beyond 2020.

The estimation of annual cumulative impacts is based upon projected

SWP deliveries presented in Bulletin 132-81. In the 1980s, about 1.9 MAF will

be delivered per year to the SWP service areas (excluding Feather River), of

which approximately~60 percent is for M&I purposes. Beyond 2020, about 4.2 MAF

is projected to be delivered, of which about 71 percent is for M&I purposes.
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1
The cumulative impacts of delivering SWP supplies are presented in             1

Tables D-10 through D-21. These impacts are average annual impacts for the

respective time periods (what would occur during an average year); they are not          1

decade totals. The cumulative impacts ~f income, employment, population,

households and housing units were estimated s~m~larly to the ~eIta Pumping

Plant impact procedures. These impacts have been adjusted to account for the            1

replacement of Colorado River supplies in Southern California and the replace-

ment of SWP surplus in the San Joaquin. Tables D-10 through D-12 present the            1

annual 1980-1989 cumulative impacts; Tables D-13 through D-15, 1990- 1999;

Tables D-16 through D-18, 2000-2009; and Tables D-19 through D-21, beyond 2020.          1

In the 1980s, average annual direct, indirect and induced income SWP cumulative

impacts (with replacement) total about $37.4 billion; this decreases to

$31.1 billion in the 1990s because of replacement, but then increases to $38.4          1

and $60.0 billion in 2000 and 2020, respectively (in 1982 $).

Comparison of SWP Cumulative Socioeconomic Impacts with State Projections.                 1

Table D-22 presents a comparison of the 1990 income impact (from the Delta                1

Pumping Plant and SWP cumulative) with forecasted State totals. The DPP

(188,000 AF firm yield allocation) has a 1990 direct, indirect and induced               1

income impact of about $2.5 billion, which is about 0.4 percent of the State

total income. The cumulative impact is about 5.5 percent of the State total.            1

Also presented in this table are comparative employment and popula-

tion impacts. The DPP employment impacts are about 0.9 percent of the State-             1

wide total; cumulative SWP employment impacts are about 11.4 percent of the               1

State total. Finally~ the DPP population impact is 0.7 percent of the State

total; cumulative population impact, 8.0 percent.

Cumulative Environmental Impacts. Delivery of the additional SWP yield could

support significant economic activity in the service areas. Increases in                 1
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Table D-10: 1980-1989 Average Annual Impacts:
Income

(billions 1982 $)

M&I "        Agriculture            Total
Direct,                Direct,                 Direct,

Service Area                        Indirect               Indirect                Indirect
Direct      and       Direct      and       Direct       and

Induced               Induced                Induced

Southern California
Total Impacts           $ 9.1      $ 31.1    $ 0     $ 0       $ 9.1      $ 31.1
Replacement                   0            0         0          0            0            0
Net Impacts                9.1        31.1         0          0         9.1        31.1

San Joaquin
Total Impacts              0.i         0.4       0.I        0.3         0.2         0.7
Replacement                   0            0         0          0            0            0
Net Impacts                0.I         0.4       0.I        0.3         0.2         0.7

Central Coastal                0            0          0           0            0            0

South Bay                   1.6         5.2         0          0         1.6         5.2

North Bay                   0.I         0.4         0          0         0.I         0.4

Total (without
replacement)              10.9        37.1       0.I        0.3        II.0        37.4

Total (with
replacement)               10.9         37.1       0.i         0.3         II.0         37.4
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Table D-II: 1980-1989 Average Annual Impacts:
Employment

(thousands of jobs)

M&I Agriculture Total
Direct, ’ Direct, Direct,

Service Area Indirect Indirect Indirect
Direct and Direct      and Direct      and

Induced Induced Induced

Southern California
Total Impacts 248.1 1,482.8 0 0 248.1 1,482.8
Replacement 0 0 0 0 0 0
Net Impacts 248.1 1,482.8 0 0 248.1 1,482.8

San Joaquin
Total Impacts 10.7 72.3 6.6 28.4 17.3 100.7
Replacement 0 0 2.8 12. I 2.8 12.1
Net Impacts 10.7 72.3 3.8 16.3 14.5 88.6

Central Coastal 0 0 0 0 0 0

South Bay 41.6 163.9 0 0 41.6 163.9

North Bay 1.3 10.7 0 0 1.3 10.7

Total (without
replacement) 301.7     1,729.7 6.6 28.4 308.3    1,758.1

Total (with
replacement) 301.7     1,729.7 3.8 16.3 305.5    1,746.0
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Table D-12: 1980-1989 Average Annual Impacts:
Population, Households and Housing

Housing Unit Impacts
Population    Household              (thousands)

Service Area              Impact         Impact       Total      Single    Multiple
(thousands) (thOusands)                Family     Family

Southern California
Total Impacts          2,668.1          983.0      1,006.4     620.2       386.2
Replacement                    0               0             0          0            0
Net Impacts             2,668.1           983.0      1,006.4      620.2       386.2

San Joaquln
Total Impacts             18.8            6.6          8.5       6.6         1.9
Replacement                     0                0             0           0            0
Net Impacts                18.8            6.6          8.5        6.6         1.9

Central Coastal                  0               0             0          0

South Bay                     17.5             6.7           6.7        5.4         1.3

North Bay                     1.2            0.5          0.5        0.4         0.I

Total (without
replacement)              2,705.6           996.8      1,022.1      632.6       389.5

Total (with
replacement)              2,705.6           996.8      1,022.1      632.6       389.5

483

C--105769
(3-105769



Table D-13: 1990-1999 Average Annual Impacts:
Income

(billions 1982 $)

M&I                 Agriculture            Total
Direct,                 Direct,                  Direct,

Service Area                    Indirect              Indirect               Indirect
Direct      and       Direct      and       Direct       and

Induced        ,        Induced                 Induced

Southern California
Total Impacts          $ 12.0     $ 40.7    $ 0     $ 0     $ 12.0     $ 40.7
Replacement                5.1        17.4         0          0         5.1        17.4
Net Impacts                6.9        23.3         0          0         6.9        23.3

San Joaquin
Total Impacts             0.i         0.4       0.i        0.3         0.2         0.7
Replacement                   0            0         0          0            0            0
Net Impacts                0.I         0.4       0.I        0.3         0.2         0.7

Central Coastal            0. I         0.4         0          0         0.1         0.4

South Bay                    1.8         5.9         0          0         1.8         5.9

North Bay                  0.2        0.8        0          0        0.2        0.8

Total (without
replacement)              14.2        48.2       0.I        0.3        14.3        48.5

Total (with
replacement)               9.1        30.8       0.I        0.3         9.2        31.1
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Table D-14: 1990-1999 Average Annual Impacts:
Employment

(thousands of jobs)

M&I        Agriculture            Total
Direct,                Direct,                 Direct,

Service Area                    Indirect              Indirect               Indirect
Direct      and       Direct      and        Direct      and

Induced               Induced                Induced

Southern California
Total Impacts            323.6     1,934.0          0           0       323.6    1,934.0
Replacement              137.8       823.6         0          0       137.8      823.6
Net Impacts               185.8     1,110.4          0           0       185.8    1,110.4

San Joaquin
Total Impacts            13.9        94.0       8.5       36.6        22.4      130.6
Replacement                   0            0       2.8       12.1         2.8       12.1
Net Impacts               13.9        94.0       5.7       24.5        19.6      118.5

Central Coastal            6.3        41.7         0          0         6.3       41.7

’
South Bay                 47.5      187.2        0          0       47.5     187.2

North Bay                   3.7        30.4         0          0         3.7       30.4

Total (without
replacement)              395.0     2,287.3        8.5        36.6        403.5    2,323.9

Total (with
replacement)             257.2     1,463.7       5.7       24.5       262.9    1,488.2
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Table D-15: 1990-1999 Average Annual Impacts:
Population, Households and Housing

Housing Impacts
Population    Household               (thousands)

Service Area               Impact         ’Impact       Total      Single     Multiple
(thousands) (tho~,s,ands)                 Family      Family

Southern California
Total Impacts           3,572.0         1,373.9     1,465.4       885.4       580.0
Replacement            1,521.0          585.0       624.0       377.0       247.0
Net Impacts            2,051.0          788.9       841.4       508.4       333.0

San Joaquin
Total Impacts              24.5             8.6        II.0         8.6         2.4
Replacement                    0               0            0            0            0
Net Impacts                 24.5             8.6        Ii.0         8.6         2.4

Central Coastal              21.7             9.0         9.3         5.5         3.8

South Bay                    19.9            7.7         7.7         6.1         1.6

North Bay                     3.5            1.5         1.5         1.2         0.3

Total (without
replacement)              3,641.6         1,400.7     1,494.9        906.8        588.1

Total (with                                                                                     ~
replacement)             2,120.6           815.7       870.9       529.8       341.1
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Table D-16: 2000-2009 Average Annual Impacts:
Income

(billions 1982 $)

1 M&I Agriculture ...... Total ’

Direct, Direct, Direct,
Service Area Indirect Indirect Indirect

Direct     and Direct and Direct and
Induced ,, Induced . Induced

Southern California
Total Impacts $ 14.0 $ 47.6 $ 0 $ 0 $ 14.0 $ 47.6
Replacement 5.1 17.4 0 0 5.1 17.4
Net Impacts 8.9 30.2 0 0 8.9 30.2

San Joaquin
Total Impacts 0.i 0.4 0.i 0.3 0.2 0.7
Replacement 0~ 0 0 0 0 0
Net Impacts 0.I 0.4 0.I 0.3 0.2 0.7

Central Coastal 0.2 0.8 0 0 0.2 0.8

South Bay 1.8 5.9 0 0 1.8 5.9

North Bay 0.2 0.8 0 0 0.2 0.8

Total (without
replacement) 16.3 55.5 0. I 0.3 16.4 55.8

Total (with
replacement) 11.2 38.1 0.I 0.3 11.3 38.4
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Table D-17: 2000-2009 Average Annual Impacts:
Employment

(thousands of jobs)

M&I                Agricuiture            T0tal
Directs                Direct,                 Direct,

Service Area                     Indirect               Indirect                Indirect
Direct      and        Direct     and        Direct      and

Induced                Induced                 Induced

Southern California
Total Impacts            380.4     2,273.4         0          0       380.4 2,273.4
Replacement               137.8       823.6          0           0       137.8      823.6
Net Impacts             242.6     1,449.8         0          0       242.6 1,449.8

San Joaquin
Total Impacts             13.9        94.0       8.5       36.6        22.4      130.6
Replacement                   0            0       2.8       12.1         2.8       12.1
Net Impacts               13.9        94.0       5.7       24.5        19.6      118.5

Central Coastal             9.6        63.5         0          0         9.6       63.5

South Bay                  49.8       196.2         0          0        49.8      196.2

North Bay                 4.6       37.9        0         0        4.6      37.9

Total (without
replacement)             458.3     2,665.0       8.5       36.6       466.8 2,701.6

Total (with
replacement)             320.5     1,841.4       5.7       24.5       326.2 1,865.9
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Table 1>-18: 2000-2009 Average Annual Impacts:
Population, Households and Housing

Housing Impacts
Population Household (thousands)

Service Area Impact Impact Total Single Multiple

. .(thousands) (thousands.) . Family Family

Southern California
Total Impacts 4,001.1 1,543.0 1,632.7 950.9 681.8
Replacement I, 449.5 559.0 591.5 344.5 247.0
Net Impacts 2,551.6 984.0 1,041.2 606.4 434.8

San Joaquln
Total Impacts 24.4 8.6 II.0 8.6 2.4
Replacement 0 0 0 0 0
Net Impacts 24.4 8.6 II.0 8.6 2.4

Central Coastal 31.0 13.1 13.7 7.9 5.8

South Bay 20.9 8.0 9.6 8.0 1.6

North Bay 4.4 1.8 1.8 1.5 0.3

Total (without
replacement) 4,081.8 1,574.5 i ,668.8 976.9 691.9

Total (with
replacement) 2,632.3 1,015.5 1,077.3 632.4 444.9

’
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Table D-19: 2020+incomeAVerage Annual Impacts:

(billions 1982 $)

M&I       Agriculture            Total
Direct,                 Direct,                  Direct,

Service Area                    Indirect              Indirect               Indirect
Direct      and       Direct      and        Direct      and

Induced                Induced                 Induced

Southern California
Total Impacts          $ 19.6     $ 66.6    $ 0     $ 0     $ 19.6     $ 66.6
Replacement                5.1        17.4         0          0         5.1        17.4
Net Impacts               14.5        49.2         0          0        14.5        49.2

San Joaquin
Total Impacts              0.I         0.4       0.I        0.3         0.2         0.7
Replacement                   0            0         0          0            0            0
Net Impacts                0.I         0.4       0.i        0.3         0.2         0.7

Central Coastal            0.3         1.3         0          0         0.3         1.3

South Bay                   2.1         7.1         0          0         2.1         7.1

North Bay                   0.4         1.7         0          0         0.4         1.7      I

Total (without                                                                                      I
replacement)              22.5        77.1       0.i        0.3        22.6        77.4

Total (with
replacement)              17 ¯ 4        59.7       0.1        0.3        17.5        60.0
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I Table D-20: 2020+ Average Annual Impacts:
Employment

(thousands of jobs)

I M&I                 Agriculture            Total
Direct,                Direct,                 Direct,

Service Area                    Indirect              Indirect               Indirect

I Direct      and       Direct      and       Direct       and
Induced               Induced               ¯ Induced

Southern California

I Total Impacts           529.5    3,164.5         0          0      529.5 3,164.5
Replacement             137.8       823.6         0          0       137.8     823.6
Net Impacts              391.7     2,340.9         0          0       391.7 2,340.9

San Joaquin

I Total Impacts            14.0       94.6      8.6      37.1       22.6     131.7
Replacement                   0            0       2.8       12.1         2.8       12.1
Net Impacts               14.0        94.6       5.8       25.0        19.8      119.6

Central Coastal            12.8        84.7         0          0        12.8       84.7

I        South Bay                   58.3       229.7         0          0        58.3      229.7

I 8.5        69.9         0          0         8.5       69.9North Bay

I Total (without
replacement)             623.1     3,643.4       8.6       37.1       631.7 3,680.5

I        Total (with
replacement)              485.3     2,819.8       5.8       25.0       491.1    2,844.8

I
I
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Table D-21: 2020+ Average Annual Impacts:
Population, Households and Housing

Housing Impacts
Population     Household                (thousands)

Service Area               Impact          Impact       Total      Single     Multiple
(thousands) (thousands)                Fam±ly     Family

Southern California
Total Impacts           5,569.4         2,147.9     2,272.7     1,323.7       949.0
Replacement              1,449.5           559.0       591.5       344.5       247.0
Net Impacts              4,119.9         1,588.9     1,681.2        979.2        702.0

San Joaquin
Total Impacts             24.6            8.6        II.I         8.6         2.5
Replacement                     0                0            0            0            0
Net Impacts                24.6            8.6        ii.i         8.6         2.5

Central Coastal             41.6           17.6        18.3        10.6         7.7

South Bay                   24.4            9.4        11.3        9.4         1.9

North Bay                     8.0            3.4         3.4         2.7         0.7

Total (without
replacement)             5,668.0         2,186.9     2,316.8     1,355.0        961.8

Total (with
replacement)            4,218.5         1,627.9     1,725.3     1,010.5       714.8
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Table D-22

Comparisons of Delta Pumping Plant

and Cumulative SWP Economic Direct, Indirect andll2!
Induced Impacts with 1990 California Projections----

Direct, Indirect and Induced Income Impacts
(billions 1982 $)

Projected 1990 Delta Pumping Plant Cumulative SWP Impacts
California^. Net Income Impact Net Income Impact
Net Income~j!

Dollars       % of Calif. Dollars      % of Calif.

$ 565.8 $2.5 0.4 $31.1 5.5

Direct, Indirect and Induced Employment Impacts
(thousands employees)

Projected 1990 Delta Pumping Plant Cumulative SWP Impacts
California Employment Impact Employment Impact
Employment

Persons    % of Calif. Persons % of Calif.

13,009.8 119.8 0.9 1,488.2 11.4

Population
(thousands persons)

Projected 1990 Delta Pumping Plant Cumulative SWP Impacts
California Population Impact Population Impact
Population

Persons    % of Calif. Persons      % of Calif.

26,460.0 172.1 0.7 2,120.6 8.0

i__/ Projections from the Center for the Continuing Study of the California
Economy, California Growth in the 1980s, 1979

2__/ Delta Pumping Plant impacts reported are for the 188,000 acre-foot
allocation

3__/ California projections were for personal income, which has been converted to
net income (personal income is about 86% of net income).
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socioeconomic activ£ties wi]l ~ndoubtedly cause additional physical impacts

(air quality, water quality, hydrology and land use). Where new supplies are

needed to substitute for existing supplies~ no additional physical impacts

should occur.

Air Quality. Because of their present air quality and/or projected growth

rates, some areas of the State have been identified by the Air Resources Board

as having the potential to exceed any national ambient air quality standard in

the 10-year period 1975-1985.

Ambient air quality for particulate matter, oxidant, carbon monoxide,

nitrogen dioxide, and sulfur dioxide was projected through 1985 for all air

basins in the State, and it was found that one or more national standards could

be expected to be violated between 1977 and 1985 in the SWP service areas.

Listed in Table D-23 are the areas that have been identified as having the

potential to exceed the air quality standards.

Although carbon monoxide standards will still be exceeded in the

South Coast, San Diego~ and Kern County service areas, carbon monoxide levels

will be substantially reduced in the next 15 years.

Table D-23

Areas with Potential to
Exceed Air Quality Standards

PM O CO SO    NO
Service Area                Air Basin                      x            2       2

Southern California      South Coast                     x     x     x     x       x
Riverside-San Bernardino    -    x    -    -       -
San Diego                      x    x    x    -       -

North Bay, South Bay     San Francisco Bay Area       x     x     -     x       -

l/
Kern County--              San Joaquin Valley            -     x     x     -       -

’i/ Excludes the southeast desert portion of Kern County.

C--105780
C-105780



Hydrology. Full SWP deliveries will improve the overall status of the

ground water basins in all service areas. In the South Bay, San Joaquin

Valley, and Southern California service areas, ground water management programs

using SWP supplies to recharge ground water basins are important components of

the overall water management.

Instream deliveries of SWP supplies will continue to support stream

and riparian environments in Southern California. Programs of this type would

be esthetically pleasing and should be encouraged wherever possible, especially

within or near’ urban areas.

Stream flow in Alameda Creek in the South Bay SWP service area will

be maintained. This will enhance the riparian vegetation and associated wild-

life of Alameda Creek.

Water Quality. The State Water Resources Control Board and the Regional

Water Quality Control Boards have the responsibility for issuing waste dis-

charge requirements and for ensuring that the waters of the State are suitable

for all beneficial uses. The regional boards must foresee problems based on

the anticipated population levels, and they have not suggested that deliveries

to the service areas from the SWP would be adverse to water quality conditions.

On the contrary, they have indicated that, in some circumstances, the overall

water quality would benefit from blending with poor quality sources, such as

the Colorado River on poor quality ground water.

SWP deliveries to the San Joaquin Valley service area have contri-

buted to the existing drainage problems. These drainage problems have been

increasing in recent years, and failure to remove the saline drainage water

could lead to increased soil salinity with a decrease in agricultural

productivity.

495

C--1 05781
C-105781



Disposal of saline agricultural drainage water can also cause adverse

environmental impacts at the point of disposal. Solutions to agricultural

drainage problems are still under study. By 1990, more than 200,000 acres of

agricultural lands in the San Joaquin Valley will require drainage to maintain

productivity~

Biological Environment. Urban expansion in the San Francisco Bay area and

in Southern California will continue to replace native vegetation and agricul-

tural lands. The full effects will depend on local land use policies.

New agricultural and urban development will also continue to displace

more wildlife. As California becomes more developed, less land remains suit-

able for wild life habitat. Disruption of wildlife populations resulting from

increased recreational activity will also be of concern.

Of particular concern is the disruption of habitats utilized by rare

and endangered species. Continued urban expansion in the Livermore Valley may

adversely affect the Alameda striped racer, while expanding agricultural activ-

ities in the San Joaquin Valley will continue to reduce the available habitat

of the San Joaquin antelope squirrel, the San Joaquin kit fox~ and the blunt-

nosed leopard lizard.

Land Use. In areas where SWP supplies will replace existing supplies, there

should be no land use changes. In counties where SWP-related growth could

occur, actions to restrict new urban development adjacent to or within existing

urban areas should minimize the adverse impacts of new development. Impacts

will vary with local conditions and land use policies.
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Appendix E

RECOMMENDED WATER MANAGEMENT PLANS

The Department has prepared draft water management plans for the individual
State Water Project service areas. These plans recommend measures to
coordinate and maximize use of existing water supplies and to optimize use
of existing facilities in the service areas. The objectives of the water
management plans are:

° To recommend actions to reduce demand, reclaim waste water, use ground
water conjunctively with surface supplies, facilitate water exchanges,
and undertake other measures that will reduce or delay the need for new
surface water facilities.

To be feasible and implementable.o

° To be flexible and implementable in stages, allowing some actions to be
implemented as soon as possible, and other actions, which are subject to
institutional, economic, or technologic constraints, to be implemented as
the constraints are resolved.

The drafts were sent to the respective State Water Project water service
contractors for use in formulating their own water management programs. The
completed draft plans have also been provided~ to the State Water Resources
Control Board and are on file with the Department of Water Resources.

For purposes of example, this appendix presents a brief summary of the recom-
mended water management plans for the following two water service contractors:

° Kern County Water Agency -- primarily an agricultural water user with a
small urban water use.

° The Metropolitan Water District of Southern California-- primarily an
urban water user with a small agricultural water use.

Kern County Water Ag,,enc),

The draft plan for Kern County Water Agency includes recommendations related to
urban water conservation, agricultural water conservation, conjunctive use of
ground water and surface supplies, and water exchanges and transfers. The plan
specifically relates to the member units within the Agency’s boundaries that
benefit from State Water Project deliveries. The agricultural water conserva-
tion~portion of the plan is more specifically directed to those member units
that overlie perched water tables and moisture-deficient soils. Other agricul-
tural and urban areas within the Agency’s boundaries are not specifically
included in the plan, except as they relate to districtwide ground water and
exchange programs. In addition to recommended measures, the plan describes the
service area and its water supplies and demands, estimates the effects of the
plan on the State Water Project, and includes the comments of the Agency and
its member units on the plan.
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Recommendations included in the plan are:

° Urban Water Conservation -- The urban water conservation programs currently
implemented in the Kern County Water Agency service area have generally been
managed by the member units. Conservation activities include public speak-
ing, distribution of water conservation educational materials to schools,
inclusion of conservation literature ~in most customer bills, and active
water waste reduction programs by several agencies. The water management
plan for the Agency service area describes the current conservation measures
and additional urban water conservation programs recommended for adoption
within the Agency (Table E-l).

° Agricultural Water Conservation -- The plan recommended for agricultural
water conservation in the Agency consists of: (I) measures to reduce
evapotranspiration; (2) measures to reduce percolation to perched water
tables and moisture-deficient soils; and (3) studies and programs to test
conservation methods and increase knowledge of factors related to agricul-
tural water conservation.

° Conjunctive Use of Surface Water and Ground Water -- A ground water manage-
ment program should be specified by local water entities, directed toward
eventual management of the ground water overdraft situation. Toward this
end, the Agency should take the lead, with cooperation from Federal, State,
and local water officials, to establish the mechanisms for ensuring that
maximum conjunctive surface-ground water capabilities are utilized.

The Agency and its member units should continue their recharge programs and
expand their efforts according to the findings of their optimization study.
The Agency also should explore the possibility that would be mutually advan-
tageous to all water entities with the Department and the U. S. Bureau of
Rec I amat ion.

° Waste Water Reclamation -- The plan encourages the reuse of all waste water.
Therefore, if the demonstration desalting facility now under construction
shows that the production of desalted water is economically feasible, parti-
cularly as it relates to energy requirements, consideration should be given
to developing a large-scale facility in cooperation with the State for use
in Kern County.

° Water Exchanges and Transfers -- The plan encourages maximum use of
exchanges to balance water supplies, facilitate distribution, save energy,
and increase water supplies, to the degree it is practical to do so. To
this end, State, Federal, and Agency water officials should cooperate with
local water districts to establish precepts that will ensure full use of all
conveyance systems and ground water recharge facilities.

The Metropolitan Water District of Southern California                          ~

The draft plan for Metropolitan Water District includes recommendations related
to urban water conservation, agricultural water conservation, conjunctive use R
of ground water and surface supplies, and water exchanges and transfers. In
addition to recommended measures, the plan describes the service area and its
water supplies and demands, estimates the effects of the plan on the State

!
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Water Project, and includes the comments of Metropolitan Water District and its
member agencies on the plan.

Recommendations included in the plan are:

° Urban Water Conservation -- In September 1981, the Metropolitan Water
District Board of Directors approved a water conservation resolution that
reemphasized the District’s co~nitment to the efficient use of water in its
service area. In the resolution, the District identified several measures
that it could develop to encourage water conservation. Those measures
include: (I) developing in-school education programs; (2) conducting public
information programs; (3) cooperating in water conservation studies;
(4) promoting the use of drought-resistant landscaping; (5) encouraging
industrial and commercial water conservation; (6) assisting in development
of leak detection, repair, and prevention and (7) assisting memberprograms;
agencies in expanding their water conservation activities.

The many urban water conservation programs implemented by the District and
its 27 member agencies include education and public information measures and
water management programs. Measures that improve water system efficiency
are reported to have been in effect for many years due to the chronic
shortage of local water and the area’s dependence on imported water. The
education and public relations measures generally began in response to the
1976-77 drought, as have most water conservation programs in California.
Before the drought~ most outreach programs emphasized water awareness, but
now water conservation is gaining exposure.

The plan includes descriptions of the many current conservation programs and
recommends additional public education measures, water management measures,
and regulations to encourage more efficient use of present water supplies.
Recommended water conservation measures are suited to the character and
needs of the service area. A summary is provided in Table E-2. The plan is
designed as a cooperative effort between Metropolitan Water District and its
27 member agencies, with both responsibilities and funding shared.

° Agricultural Water Conservation -- The plan recommends no change in
practices in most areas, and recommends the collection of crop and water use
data in certain areas to quantify potential savings.

° Waste Water Reclamation -- The Department recommends that the most promising
planned waste water reclamation projects be implemented with participation
of Metropolitan Water District its Local Project and thatthrough Program,
additional reclamation projects be implemented ~hen technical and funding
problems are resolved if the projects will produce water at less cost than
newly developed imported w~ter.

° Conjunctive Use of Surface Water and Ground Water -- The local programs for
ground water replenishment and conjunctive use should be continued.

The feasibility study of the storage program in the Chino basin is nearly
complete. If the Chino basin program is feasible, it should be implemented,
and detailed analyses should be initiated for other promising ground water
b as ins.
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" Water Exchanges~ Transfers, and ~nterties -- MetrQpolitan Water District
~h0u!d"~’~’~ue-c0s~’e£f~c~ive e~¢~a~es, transfers, an~ intert~es wi~
other wa~e~ agencies and among its m~mber age,¢ieS to increase ~he
flexibility and yield of its water supply system.

Metropolitan Water District, the Colgrado River Board, and the Department of
Water Resources should continue to cooperate in studies related to the
Colorado River Ba.king Plan.

Metropolitan Water District, in cooperation wi~h the other Colorado River
users a~d the Department of Water Resources, should pursue the possibility
of obtaining part of the water conservation potential in Imperial Irrigation
District.

S~m~m~. ~ Urban Water Conse.ry~tion ....

Table E-3 sun~marizes urban water conservation for all the State Water Project
contractors.

!
!

!
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TABLE E-t

URJ]AN WATER CONSERVATION M~ASURES

WATER AGENCIES

= Evaluate/Revise m ¯ i m
= Recommend Implementation ¯ ~ ~-~    ~c
= Recommend Increased Effort ~ ~ z ~ ~ ~
= Currently Implemented ~ ~ ~ ~ m=
= In Process of Implementing ~ ~ ~ ~ ~ =u

I. Education and Public Information
A. Local Water Conservation Advisory Committee + + + + X + X
B. Conservation Literature

I. General Water Conservation Brochure X 0 0 + + + X
2. Landscape Brochure with Plant List X~ o X X X + X
3. Brochures for Specific Water Users X X x x ~’ + x

c. Previous Year’s Use on Water Bills 0 x’ x ~ x x
D. Promotional Measures

I. Public Relations + + + + +’ 0 +
2. Public Speaking Presentations + + + 0 + 0 +
3. Demonstration Low Water-Using Landscapes X X X X X,.,~ X
4. Promotional Campaign with Nurseries X X X X X X X
5. Awards for Conservation Developments X X X X X X X

E. Work with Large Water Users _ + + + + I + +
F. In-School Education    . ~X + X + + I~+ +
G. Information on Federal and State

Laws and Programs X X X X X X X
II. Water Management Programs

A. Water Loss Reduction Techniques
I. System-wide Water Audit o’ 0 o o o o o
2. Leak Detection Program ,

a. For Agency’s System 0 o * +
b. For Customer’s Side 0 0 0 0 0~ 0

3. Meter Calibration and Replacement Program ~’ 0 o o o 0I 0
4. Corrosion Control o" 0 oO O o

5. Valve Exercising Program b 0 0 0 Q 0 +
B. Metering Existing Customers o’ 0 o o Q .,0
C. Device Distribution X + X X X X! X
D. Meter Loan Program, Large Water Users X [. X X XI X
E. Pricing ,o o ,.o o ol o

III. Regulations
A. Environmental Impact Reports/Statements "’X X X iX X X X
B. Water Waste Reduction Program ~ o X I o .... o 0 o
C. Water Conservation Ordinances i

I. Requirements for Large Water Users IX X iX X X X
2. Self-Closing Faucets

IX

3. Low Water-Using Landscapes X X X X X X
4. Metering New Customers                             ’~ 0 0 + 0 0

IV. Water Emergency Plan
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I
TABLE~’E-2

URBAN WATER CONSERVATION MEASURES I

WATER AGENCIES
I

X = Recommended Implementation "~ "~= m~ ~ m~
+ = Recon.mend Increased Effort ~ -~ ~ c ~ ~ ~~ ~ ~ o ~0 = Currently Implemented ~ ~ ¯ ~ ~ ~ = ~
¯ = In Process of Implementing ~ ~ > ~ ~ = "~ ~

o = Evaluate Current Efforts ~ < m m o o o o

I. Education and Public Information
A. Local Water Conservation Advisory Committee      0 x x x ÷ x x x       1
B. Conservation Literature 1

i. General Water Conservation Brochure 0 0 + 0 0 0 0 0
2. Landscape Brochure with Plant List * 0 + 0 0 0 0 0 1
3. Brochures for Specific Water Users + + + + + + + + 1C. Previous Year’s Use on Water Bills X X 0

D. Promotional Measures
I. Public Relations 0 0 0 0 0 0 0 0 1
2. Public Speaking Presentations 0 0 0 0 0 0 0 0
3. Demonstration Low Water-Using Landscapes + X X + X X X X
4. Promotional Campaign with Nurseries + X X X X X X X ll
5. Awards for Conservation Developments X X X X X X X X

E. Work with Large Water Users X o X
F. In-School Education * 0 X + + + + 0
G. Information on Federa! and State 0 X X X X X X X 1

Laws and Programs
II. Water Management Programs

A. Water Loss Reduction Techniques ll
I. System-wide Water Audit 0 X * X o I o
2. Leak Detection Program

a. For Agency’s System 0 o 0 o o + ll
b. For Customer’s Side 0 0 0 ¯

3. Meter Calibration and Replacement Program 0 * + o o o
4. Corrosion Control 0 o o o o o
5. Valve Exercising Program 0 0 0 0 o o 1

B. Metering Existing Customers o 0 0 0 o 0 0
C. Device Distribution + + + + + + + +
D. Meter Loan Program, Large Water Users X o X ~
E. Pricing o o o

III. Regulations
A. Environmental Impact Reports/Statements X X X X X X X X
B. Water Waste Reduction Program + X X ~
C. Water Conservation Ordinances

I. Requirements for Large Water Users X X X
2. Self-Closing Faucets X X X 1
3. Low Water-Using Landscapes X X X
4. Metering New Customers 0 0 0 0 0 0 0 0

IV. Water Emergency Plan !
504 I

C--105789
C-105789



TABLE E-2 (con’0

CONSERVATION  ASU S

WA~ER AGENCIES

Recommended Implementation ¯ u ~
~eco~end Increased Effort ~ ~ m’ ~
Currently Implemented ~ ~ ~
In Process of Implementing ~ ~ ~ ~
Evaluate Current Efforts ~ ~ ~’ ~

Education and Public Information
A. Local Water Conservation Advisory Co~ittee + + X X
B. Conserva=ion Literature

I. General Water Co~se~a=ion Brochure + + + +
2. Landscape Brochure ~th Plant List + + ~+ +
3. Brochures for Specific Water Users + + + +

C. Previous Year’s Use on Water Bills X ’~ ....
D. Promotional Measures -

I. Public Relations 0 0 0 0
2. Public Speaking Presentations 0 0 0 .0.
3, Demonstration Low Wa=er-Using Landscapes X X X X
4. Promotional C~paign ~=h Nurseries x X ~X X

E. Work ~th Large Wa~er Users + X
F. In-School Education ~ + + +
G. Info~ation on Federal and State X X X X

Laws and Programs
Water Management Programs
A. Water Loss ~duc=ion Techniques

I. Sys~e~wide Water Audi~ * 0 o o
2. Leak Detection Progr~

a. For Agency’s System o o 0
b. For Cus=o~r’s Side 0 +

3. Meter Calibra=ion and Replacement Progr~ o ~ o ~
4. Corrosion ~on~rol o o . .~.
5. Valve Exercising Program 0 o o

B. Metering Existing ~ustomers 0 0 0 0
C. Device Distribution + + + +
D. Me=er Loan Program, ~rge WaCer Users X X
E. Pricing o o
Regulations

A. Emviro~ental Impact Reports/State~nts X X X x
B. Water Waste Reduction Progr~ X X
C. Water Conse~a~ion Ordima=ces

I. Require~nts for Large Water Osers X X
2. Self-Closing Fauce=s X X
3. Low Water-Using La=dscapes X X
4. Metering New ~ustomers 0 0 0 0

Water Emerge.hey Plan
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1
TABLE E-2 loon’t) 1

URBA~ WA~R CONSERVATIO~ ~ASUR~S
1

WATER AGENCIES~

1

= Recommended Implementation ° != Recommend Increased Effort
= Currently Implemented
= In Process of Implementing ~ ~ ~ O O
= Evaluate Current Efforts

I

I. Education and Public Information
A. Local Water Conservation Advisory Committee X X Ix 0 x + x
B. Conservation Literature

I. General Water Conservation Brochure O ~ 0 + 0 0 + 0
2. Landscape Brochure with Plant List 0 + 0 + 0 0 + 0
3. Brochures for Specific Water Users + + + + + + + 0 I

C. Previous Year’s Use on Water Bills X * 0 ,.X 0 0 0
D. Promotional Measures

i. Public Relations 0 0 0 0 0 0 0 0 1
2. Public Speaking Presentations 0 0 0 0 0 0 0 0 13. Demonstration Low Water-Using Landscapes X X + X X + X +
4. Promotional Campaign with Nurseries X X X X ..X + x x
5. Awards for Conservation Developments X x x x, x ÷ x o I

E. Work with Large Water Users X o X o o - o 0
F. In-School Education + 0 0 0 + 0 0 0
G. Information on Federal and State X X X X’X X X 0 1

Laws and Programs
£I. Water Management Programs                                    .

A. Water Loss Reduction Techniques                                  ,,,
I. System-wide Water Audit ~ o o X X o X o ¯
2. Leak Detection Program

a. For Agency’s System + O + 0 + 0 + 0
b. For Customer’s Side -0 ÷ 0

3. Meter Calibration and Replacement Program 6 o 0 o o 0 0 o
4. Corrosion Control o 0 0 0 o 0 0 o
~. Valve Exercising Program 0 0 0 o 0 0 0 0

B. Metering Existing Customers 0 . 0 ,00 ,0 0 0 ¯
C. Device Distribution + + + + + + + +
D. Meter Loan Program, Large Water Users X o X o o X +
E. Pricing o o o o o o o ¯

£II. Regulations.
A. Environmental Impact Reports/Statements X X’ X X 0 X X X
B. Water Waste Reduction Program X X +
C. Water Conservation Ordinances .

I. Requirements for Large Water Users X X X o x x x
~. Self-Closing Faucets X X X o X X "X
3. Low Water-Using Landscapes X ~X X o X X X 1
4. Metering New Customers 0 0 0 0 0 0 0 0 1

IV. Water Emergency Plan
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TABLE E-2

URBAN WATER CONSERVATION MEASURES

WATER AGENCIES

= Recommended Implementation
= Recommend Increased Effort
" Currently Implemented
= In Process of Implementing
= Evaluate Current Efforts

I. Education and Public
A. Local Water ConservationA~visory Committee * 0 + X X X X *
~. Conservation Literature

1. Ge.eral Water Conservation Brochure 0 + 0 + 0 + 0 0
2. Landscape Brochure with Plant List 0 + 0 + 0 + 0 0
3. Brochures for Specific Water Users + + + + + + + +

C. Previous Year~s Use on Water Bills * X X X 0
D. Promotiona~ ~easures

1. Public Relations ,0 0 0 0 0 0 0
2. Public Speaking Presentations 0 0 0 0 0 0 0 0
3. Demonstratio..Low Water-Using Landscapes + X + X X X X +
4. Promotional Campaign with ~urseries X X + X X X X
5. Awards for Conservation Developments X X + X X X X X

E. Work with Large Water Users o o o X X
F. [n-Schoo~ Education ~0 0 + X + 0 X 0
G. Information on Federal and State X X X X X X X X

Laws and Programs
II. Water Management" Programs

A. Water Loss Reduction Techniques
1. System-wide Water Audit o X X X X x X x
2. Leak Detection Program

a. For Agency’s System 0 + 0 + 0 o + o
b. For Customer’s S~de + 0 0 + 0

3. Meter Calibration and Replacement Program 0 o 0 o o o + o
~. Corrosion Control 0 o o o o o o o
5. Valve Exercising Program 0 0 0 X o X o o

~. Netering Existing Customers 0 0 0 0 0 0 0 0
C. Device Distribution ,+ + + + + + + +
D. Me~er Loan Program~ Large Water Users o o o X X
E. Pricing o o o o o

III. Regulations
A. Environmental Impact Reports/Statements 0 X X X X X 0 X
B. Water Waste Reduction Program X X X + X
C. Water Conservation Ordinances

I. Requirements for Large Water Users X X X X o
2. Self-Closing Faucets 0 X X X X~ o
3. Low Water-Using Landscapes 0 x x x Xl o
4. Metering New Customers

IV. Water Emergency Plan
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Teble

DEPARTI~NT I~" ~ATER RESOLES
~O~CTED ~AN ~ATER CO~ERVAT]~

(~,00~ ~re-~eet)

199~                                    2000                                    2010
5ervlee Area              Potential Potential Potential ~-"Fotential Potential Potentlal Potentlal Potential Potentia~

Gross Net ~rteet on Gross Net ~tteot on Gross Net £Fteet on
SavipBs SavlnBs ~WP Demand 5avinBs

Sav~nBs’

5WP Demand 5avlnBs 5avlnBs SWP Demand

Alameda County WD ~1.I 3.9 0 6.1 5.8 0 6.7 6.~ 0

Alameda County FC&WCD, Zone 7 2.2 1.8 t.8 3.9 3.2 3.2 11.8 ’3.9 3.9
Antelope Valley-East Kern HA 5.1 3.8 3.8 11.~ 8.q 8.q 1~.9 10.5 10.5

Butte County 0.2 NIL NIL 0.11 0.1 0.1 0.~ 0.1 0.1

CasLate Lake HA 3.~ 0.9 0.9 5.5 1.6 1.6 6.1 2.1 2.1

Coaehella Valley TID q.1 3.0 0 11.3 8.7 0 16.q 13.2 0

Crestltne-~ake Arrowhead HA "0.2 0 0 0.2 0 0 0.3 0 0

Desert ~A 11.8 7.1 0 17.2 10.7 0 20.5 12.8 0
Devil’s Den gD~/ ................ ~ --

Dudley Ridge ND
Empire Nest Side ID~/ ...................

Kern County ~A 9.~
Kings County~/ ...................

Littleroek Creek ID~/ ..................

Ho~ave NA~/ 5.0

Hapa County FC&RCD 1.7 1.~

Oak Flat HD~/ ..................

Palmdale RD 1.1 0.5 0.5 2.~ 1.3 1.3 2.8 1.7 1.7

Plumas County FC&HCD NIL NIL NIL NIL NIL NIL NIL NIL NIL

San ~ernardtno Valley HHD 1~.7

San Gabriel Valley HtqD

San Gorgonto Pass HA 1.8 0.2          0.2 ~.3 0.6 0.6 5.~ 0.8 0

San Luls Obtspo County FC&HCD q.5 2.7 0 8~0 ~.9 0 10.3 6.6 0

Santa Barbara County FC&NCD 6.6 q.8 . 0 10.5 ~-5 0 11.~ 8.0 0

Santa Clara Valley ND ~2.5 31.6 0 5~.2 52.1 0 61.6 59.5 0

Solano County FC&NCD 8.Z 7.6~/ 7.6 15.1 13.8~/ 13.8 " 20.1 18.2~/ 18.2

The H~D of Southern California 312.5 2q~.8

Tulare Lake Bastn’~SD~/ ..................

Ven~ura County FCD~/ 2.0 1.0 0 q.O 2.0 0 5.0 3.0 0

Yuba City 0.6 0.3 ’ 0.3 1.1 0.6 0.6 1.~1 0.8 0.8

TOTALS q35.0 326.1 270.7 75t.9 550’.6 128.3 898.9 66~.7 52.0

1/ Essentially no urban water use.
~/ Urban conservation not estimated because SNP ourrently used for agPtoultuPe only. Savings would be very small.
~/ Recreation waber only~ no plan prepared.
~/ No plan. prepared because no SNP delivePtes expecbed until "afteP 2000. Estimates based on Antelope Valley-East Kern which has similar
-- population and climate.
5/ No plan prepared because contractor has pPepared own plan. Estimates based on extrapolation of Calleguas HND data from HND plan.
~/ Ndt adjusted for Incidental agrtoultuPal reuse (non-3l.IF) of e~luenc dischaPEed ~o bhe N~pa Rlverv     .-
~/ Not adjusted fop incidental agricultural reuse (non-S~lP) of Vacavll]e effluent.
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Appendix F

DOCENTS INCORPORATED BY REFERENCE

U. S. Army Engineer District.. 1980. Final Environmental Statement fo~ the
Operation of the Delta Pumping Plant.

California State Water Resources Control Board. 1978. Water Right
Decision 1485, Sacramento-San Joaquin Delta and Suisun Marsh.

State Water Resources Control Board. 1978. Final Environmental Impact Report
for the Water Quality Control Plan, Sacramento-San Joaquin Delta and Suisun
Marsh.

California Department of Water Resources. February i984. Plan of Protection
for the Suisun Marsh, Including Environmental Impact Report, Central District.

California Department of Water Resources. Final Environmental Impact Report on
the Long Range Energy Program for the California State Water Project. April
1977.

California Department of Water Resources/Department of Fish and Game. 1982.
Final Environmental Impact Report on the Agreement to Manage Fish and Wildlife
Resources, Sacramento-San Joaquin Estuary.      ’,

California Department of Water Resources. 1983. Alternatives for Delta Water
Transfer.

California Department of Water Resources. The California State Water Project -
Activities and Future Plans, Bulletin 132, Annual Reports.Management

California Department of Fish and .Game, California Department of Water
Resources, U. S. Fish and Wildlife Service, U. S. Bureau of Reclamation.
Interagency Ecological Study Program for the Sacramento-San Joaquin Estuary.
Annual Reports.

California Department of Fish and Game/U. S. Fish and Wildlife Service.
Sacramento-San Joaquin Delta Wildlife Habitat Protection and Restoration Plan.
Prepared by Madrone Associates. December 1980.
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